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Creating the future of Automobiles

Automotive evolution
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Technology for the automotive future

ROHM, which offers a variety of car audio ICs and discrete solutions, is expanding its product lineup to meet the needs of new and emerging applications

in the automotive industry, including for car navigation and multimedia systems. In addition, following the increased digitization of vehicles and ITS, ROHM

is developing ICs and discretes for body and powertrain systems. And as vehicles become increasingly safe, comfortable, and more efficient ROHM will

continue to bring new products and devices to market.
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BODY & COMFORT

BODY CONTROL MODULE

BODY CONTROL MODULE

The Body Control Module (BCM) ECU, provides centralized control of all body systems, from interior/exterior lighting, HVAC,
doors and mirrors, windows, and wipers. BCM functionality is rapidly expanding as vehicle manufacturers transition to

electronic systems and control to provide greater comfort, Fightntimor | (Smartkey ] [[Remote Door Lock |
fuel economy, safety, and entertainment features. Door Control e __
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BODY CONTROL MODULE Products

Voltage Regulator +++P.18
LIN Transceiver RGB LED Driver MOSFET ge e
Memory +++-P.32
Complies with the Integrated 8bit dimming Suitable for a variety of drive . e
automotive local network ’ function and 6bit ’ circuits (i.e. LEDs). Advanced ’ 8perat|ontal Amplifier P.34
standard LIN Ver. 2.1. current DAC for RGB processes provide low ON o omparator
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compact 6432 size.
+ + +P.48to 50, P.60 to 64 +++P.681t0 70 -+ - P.81



Technology for the automotive future

HVAC CONTROL MODULE

HVAC CONTROL MODULE

The HVAC (Heating Ventilation and Air Conditioning) system cools the interior using the refrigeration cycle using a

BODY & COMFORT

compressor and warms by extracting the engine’s waste heat from the coolant. It often includes a manual mode for
operating the fan and adjusting the percentage of warm and cold air mixture, and an automatic mode that adjusts the
temperature and air flow rate based on a preset temperature.

The following figure shows the block diagram of a typical HVAC system. Switching the power source from the gas engine
in conventional vehicles to the electric motor in HEVs and EVs results in a much quieter cabin, which can make the blower
noise from the AC or seat heating/cooling fan motor's noise particularly noticeable. Therefore, to minimize this noise and
improve thermal efficiency, it is customary to replace the conventional brushed DC motors used for blower and fan motors
with brushless motors.
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BODY & COMFORT

DOOR & MIRROR CONTROL MODULE

DOOR & MIRROR
CONTROL MODULE
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DOOR & MIRROR CONTROL MODULE Products

Voltage Regulator +++P.18
LIN Transceiver H-Bridge Driver MOSFET 9 v

Memory -+ P32
Complies with LIN Ver. 2.1, the Built-in low ON resistance Supports a variety of drive circuits .
standard for automotive local MOSFET improves (i.e. motors). Advanced processes Operational Amplifier ~ « « + P.34
networks. efficiency while reducing provide low ON resistances. Comparator
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Select from among 4 different Broad lineup of high power high Bi-directional Zener diode series
series to meet application reliability low ohmic resistors offered "‘. optimized for LIN & CAN.
requirements for Ve and Ir. in arange of sizes (1005 to 6432).
PMDU LTR18 UMD2
« + P.48 to 50, P.60 to 64 «+ +P.79t0 80 - +P.68t070



Technology for the automotive future

LAMP MODULE

LAMP MODULE

Automotive exterior lamps, can be broadly classified into head and rear lamps. These lamps are increasingly transitioning to the
use of LEDs, which feature lower power consumption and longer life besides providing a greater design flexibility.

One of the biggest drawback of LEDs, is that they generate a relatively large amount of heat, and therefore \
require cooling, sometimes using fans, particularly for the high and low beam lamps (see block diagram below). L‘

BODY &« COMFORT

Fan speed is adjusted based on the amount of heat generated by the LEDs. J =
Many newer vehicles also integrate a self-leveling headlight function that determines if
the car is tilted forward or back and adjusts the headlights accordingly to ensure they
are pointed at road at all times no matter the position of the car in order to prevent
blinding oncoming drivers. This functionality is called levelling. ROHM offers a wide
range of dedicated LED drivers optimized for automotive LED applications.
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POWER TRAIN & SAFETY

ENGINE CONTROL UNIT

ENGINE CONTROL UNIT

With an emphasis on reducing emissions and increasing fuel economy, there is a race on increasing the engine efficiency .

The purpose of the engine control unit is to sense the status of the engine and the surrounding systems and control the

engine, especially the ignition.

Sensor and driver accuracy play a large role in engine efficiency. This applies to power supplies as well. ROHM offers a

wide lineup of power supplies that contribute to greater energy savings, miniaturization, and performance in ECUs of all

types. ROHM has also developed a broad portfolio of automotive-grade discrete products, including IGBTs for ignition

control.
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ENGINE CONTROL UNIT Products
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Technology for the automotive future

ELECTRONIC POWER STEERING

ELECTRONIC

POWER STEERING :ps)

Electronic Power Steering (EPS) has seen increased adoption over hydraulic power steering in recent years, with most new
cars now being equipped with EPS. Shifting towards electrification eliminates the need for a power steering pump, reducing

the weight and reducing the overall fuel consumption by around 3%.

EPS also provides better driveability and performance by adjusting the torque via software based on vehicle speed, gener-
ating active torque when needed to improve vehicle safety. And additional driver support features such as lane and parking

assist are possible by expanding the EPS functionality.

EPS is achieved by detecting the steering position via a torque sensor, and the with motor is driven using a gate driver and
power transistor combination (see block diagram below). For controlling, motor feedback is used, the position and torque

output of the motor are adjusted based on the supply current to the motor.
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POWER TRAIN & SAFETY

HEAD UP DISPLAY

HEAD UP DISPLAY +up)

Head-Up Display (HUD) systems in cars are normally mounted on or near the windshield to present useful information to
driver. This technology, first introduced in fighter planes, is getting adopted in the automotive industry for improving the
safety by enabling drivers to view relevant data, such as time, vehicle speed, and navigation information, without having to
take their eyes off the road. The block diagram below shows a sample HUD solution, in which the relevant information is
first processed and divided into RGB pixels, then displayed using LCOS (Liquid Crystal On Silicon).
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HEAD UP DISPLAY Products

: - «++P.32
LED Driver (For Backlighting) MOSFET Schottky Barrier Diodes Memory -
Operational Amplifier  *++P.34
Built-in boost-buck switching Optimized for a variety of drive Select from among 4 different Comparator
regulator ensures stable circuits (i.e. switching power ’ series to meet application *
operation even during battery HTSSOP-B28  supply). Advanced processes - requirements for Ve and In. (\/F?"aglelg%‘e‘:tor +eP.35
- . : t
fluctuations. provide low ON resistances. sops PMDU esetiCs
- P.24 « +P.47,P.54 to 55 + + +P.48 to 50, P.60 to 64
VQFN28SV5050
Low Ohmic Chip Resistors Bi-Directional Zener Diode
Broad lineup of high power high Bi-Directional Zener Diode series
reliability low ohmic resistors offered in -‘_ optimized for LIN & CAN.
a range of sizes (1005 to 6432).
+ - P.79 to P.80 LTR18 + + - P.681t0 70 Umb2



Technology for the automotive future

CAMERA MODULE/CAMERA ECU for ADAS

CAMERA MODULE/ECU
for ADAS

Broad lineup supports a wide range of needs for greater miniaturization, larger currents, multiple outputs,
hybrid configurations, and more

Following on the heels of legislation enacted in the US approving the use of cameras to improve vehicle and driver safety,
the number of camera-equipped vehicles has risen dramatically. However, mounting cameras on vehicles without sacrific-
ing design poses several challenges, requiring that the camera module and PMIC be as small as possible and the number
of external components kept to a minimum. Information on surrounding objects is obtained by the camera module,
millimeter-wave radar, or other source and processed by the camera ECU, which then transmits signals and commands to
other ECUs for controlling the steering and brakes to improve driver safety. Power supplies for the high-performance MCUs
(or DSPs) used in camera ECUs require large current-handling capability, high efficiency, reduced voltage operation, and
other key characteristics. ROHM offers an extensive lineup of high-voltage/secondary LDOs and switching regulators
compatible with direct battery connection as well as system power supplies (PMICs) optimized for camera ECUs.
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CAMERA MODULE/ECU for ADAS Products

. itchi .. .p22
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Multi-channel PMIC integrated Optimized for a variety of drive LDO Regulator
into a compact form factor. circuits (i.e. switching power supply).
Broad lineup compatible with ’o Advanced processes provide low ON "3 Voltage Regulator v oPa8
CMOS and CCD sensors. resistances. sops Memory .. .p32
« « «P.23 VQFN32SV5050 ++ +P.47,P.541055
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y Low Vi Series Low Ohmic Chip Resistors eries Voltage Detector .. .pP35
Select from among 4 different series Compact, high heat resistance (Reset ICs)
to meet application requirements for ' low-ohmic lineup delivers superior . Bi-Directional -+ +P.68t0 70
Vrand Ir. rated power in a variety of sizes, Zener Diode
PMDU from 0603 to 3216. UCR006
« + +P.48 to 50, P60 to 64 <+ P79

POWER TRAIN & SAFETY

ROHM Products catalog for Automotive ver.2.1
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AUDIO & INFOTAINMENT

AUTOMOTIVE CLUSTER & LCD MONITOR

1

AUTOMOTIVE CLUSTER
&LCD MONITOR

The instrument cluster (or dashboard) refers to the group of meters and indicators that provides the driver with information
about the engine and other parameters like vehicle speed, fuel level, and engine oil level.

Along with the computerization of cars and emergence of Advanced Driver Assist Systems (ADAS), conventional meters
are being replaced with LCD panels for displaying detailed information using rich graphics. ROHM contributes to greater
energy conservation with a broad array of switching and linear regulators for automotive clusters.
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AUTOMOTIVE CLUSTER & LCD MONITOR Products

; i BDBIA4EFV. BUI7101AKV ; ; BDB378FV-M
LED Drivers (For Backligl LVDS Interface ICs Touch Screen Controller LED Drivers (For Indicators)
Built-in boost-buck switching Capable of single-pair Enables 2-point touch Compact packages contribute to ’
regulator ensures stable transmission of 24bit parallel detection in 4-wire resistive " increased space savings. i
operation even during battery Hrssor-B2s data at 1.63Gbps with a clock touchscreens. Supports cascade connections SSOP-B16
fluctuations. speed of 30 to 50 MHz. for efficient driving of multiple LEDs.
VQFP48 SSOP-B28
c . -P.24 c .- P27 « . .P27 c . eP.24
VQFN28SV5050
40V Series oo
Speech LS| MOSFET Memory p.32

i ML8G101A
Video Decoder MLBBV7675 : ‘
Operational Amplifier Comparator «..pP.34

Features include 4ch mixing, Supports a variety of drive Voltage Detector(Reset ICs) «++P.35
built-in speaker amp, guaranteed circuits (i.e. switching power i Display Controller .. .P.31
TQFP48 operation up to +105°C, and supply). Advanced processes Schottky Barrier Diodes  « « «P.48 to 50
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Technology for the automotive future

CAR AUDIO

CAR AUDIO

Providing greater comfort through high fidelity audio

Car audio is becoming indispensible for not only creating a comfortable space for the driver and passengers through music,
but for providing useful information as well. Recent years have also seen the rapid proliferation of new audio sources such
as MP3 players and USB flash memory.
ROHM provides products designed for both conventional music sources such as CDs and radio, and also easy-to-use
solutions that enable plug-and-play connectivity for the latest USB and MP3 players.

In addition, ROHM brings in analog technology that matured over many years of experience to develop high fidelity sound
processors that significantly improve the listening experience by reducing noise at low frequencies optimized for high
resolution audio sources as well as HEVs and EVs with quieter interiors that demand superior audio quality.
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CAR AUDIO Products
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Sound Processor

Leveraging market-leading analog

technology, matured over the years,

and that has allowed ROHM to
integrate an RF noise removal function ~ ssoP-B28
that cuts RF noise interference in audio equipment
due to mobile phone calls. -« P.29

40V Series
hEEFT
circuits (i.e. switching power

supply). Advanced processes : !.

provide low ON resistances. sops
+ +P.47,P.54 to 55

Supports a variety of drive

Mg Op.Amps Voltage Detectors
Y Comparators (ResetIC)

. s LCD Driver «-eP.27
BDB26GEFV

System Motor Driver for ODD LCD Driver

. i . Voltage Regulator «-+P.18
Hall-equipped driver Includes all functions
enables ultra-quiet TSSOPE24 required for panel Memory «++P.32
operation while the custom operation, such as LCD o ’
built protection functions ‘ control, button press perational Amplifier ~ +<<P.34
provide superior reliability. detection, and LED Comparator

- -P.25 VQFN48SV7070  dimming. - P26 TQFP100V Voltage Detector .-p.35
Schottky Barrier Diodes Low Ohmic Chip Resistors m (Reset ICs)

Select from among 4 different Compact, high heat resistance Bi-Directional +++P.68t0 70

series to meet application
requirements for Vr and In.

+ + P.48to 50, P.60 to 64

L

PMDU

low-ohmic lineup delivers il Zener Diode
superior rated power in a variety
of sizes, from 0603 to 3216.

- P.79

UCR10

AUDIO & INFOTAINMENT
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AUDIO & INFOTAINMENT

VOICE INTERFACE

VOICE INTERFACE

Supports hands-free operation for safer driving

Voice control functionality is seeing increased adoption in vehicles in order to prevent driver distractions by enabling
hands-free operation. However, as the vehicles are operate in noisy environments, noise reduction is essential for imple-
menting voice I/F in automotive. One method of sensing only the intended sounds is to use beamforming technology,
which typically utilizes 2 phase shifted microphones to sense the distance and direction of the sound source. For
example, in a car the microphone array can be configured to isolate voice only from the direction of the driver, and treat
sounds from all other directions as noise.

Connecting the ECU to the HVAC and cluster makes it possible to perform a variety of operations via voice control, such
as temperature adjustment, changing/selecting songs, and attending telephone-calls.

A\

lLow Ohmic]
Resistor

+12V Battery Power Voltage EchoCanceller H Bluetooth®
Protection Regulator

©— 1/0 CAN Mcu D/A
Protection Transceiver Converter
Analog output O
% ©
O©O— 1 MOST

Beam Forming
Noise Suppression

Audio
Amplifier

T Op.Amps Voltage Detectors
y Comparators (Reset IC)

VOICE INTERFACE Products

Voltage Regulat <. -pas
Beam forming Audio Amplifier oltage Regulator

—— . _ . . Memory © o+ cP32
Sharp directivity is enabled using 2 Provides clear audio playback in a compact, _ o
omnidirectional mics, while a noise space-saving form factor. Operational Amplifier + - P34
suppression function improves voice quality. Comparator
- - P.29 <. -P.29 MSOP8 Voltage Detector «+ +P.35
VQFP48 (Reset ICs)
" . . Uttra Low I Seri
MOSFET Schottky Barrier Diodes Bi-Directional Zener Diode  * * * P.68 to 70
Supports a variety of drive circuits (i.e. Select from among 4 different series to meet Anti-surge Chip Resistors - - P77
switching power supply). Advanced L application requirements for Ve and Ir. "
processes provide low ON resistances.

+ - P.47,P.541055 Sops -+ -P.481050,P.60to64  FMOU
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(HEV Technology for the automotive future

MAIN INVERTER

The main inverter converts the constant DC voltage from the battery into a 3-phase AC voltage to drive the motors.
ROHM is developing a wide variety of high reliability isolated gate drivers optimized for the main inverters.

And although power devices such as IGBTs with integrated protection diodes are commonly used, SiC MOSFETs and SiC
SBDs is seeing greater adoption due to their lower RDS(ON) and the resulting switching losses.

ROHM, a pioneer in SiC devices, also offers products designed for industrial and automotive applications that demand
extreme reliability. In addition, ROHM utilizes on-chip transformer technology to design gate drivers that feature built-in
isolation, contributing to greater miniaturization and longer life.

High Voltage Monitor HVBattery

Isolation DC/DC Power Supply

Lv

Battery Temperature Monitor IC

Isolated Isolated Isolated Kj
Gate Driver Gate Driver Gate Driver J

Isolated Isolated K—_l. Isolated al
Gate Driver Gate Driver J Gate Driver

Low Ohmic
Resistor

—W—

M ReSOIver

Low Voltage ECU

Mcu

Motor

sSl<|c

AUDIO & INFOTAINMENT

:

Low Voltage Battery
MAIN INVERTER

Memo Operational Amplifier | Voltage Detector
y Comparator (ResetIC)

Batteries
DC/DC Converter

MAIN INVERTER Products

. 7 . M <+ P32
ISolated Gate Driver [T Isolators E A Temperature Monitor EXTIrEE emory
Operational Amplifier <+ P34

Integrates isolation and gate Isolates the high and low- Monitors the temperature of Comparator

driver functions into a voltage sides, enabling fast, safe the IGBT, SiC and Power

compact SSOP-B20W signal transmission. MOSFET. Voltage Detector + P35
(Reset ICs)

- P.32

package. . SSOP-B20W

P.31 SSOP-B20W

.pgy SSOPB20W

High Voltage Monitor Power Supply IC gﬁg g?]\:lvre‘{glet;g.;vsv Ohmic

Protects the IGBT by sending Isolated boost-buck power 5W rated power guaranteed in -
voltage data to the MCU to supply IC that provides r the ultra-low-resistance region - e
prevent excessive IGBT drive regulated power to the MCU. g from 0.2mQ.

voltage.

SSOP-B20W SSOP-B16
- P.31 .. .pP23 « . .pP.81 PSR500

ROHM Products catalog for Automotive ver.2.1
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(HEV

DC/DC CONVERTER

DC/DC CONVERTER

In HEVs and EVs, where the engine frequently stops and starts while driving, DC/DC converters are proving to be more
efficient than conventional alternator at supplying power to the engine under all operating conditions. DC/DC converters work
by converting the high battery voltage to 14V DC using a power element and transformer to perform high-frequency switching
and voltage conversion in order to charge the low-voltage battery.

In addition, isolator ICs are required to electrically isolate all signals as well as ground between the low voltage and high
voltage boards in order to prevent possible electrical shock and fire. ROHM is currently developing robust isolator ICs that
feature greater compactness and longer life.

HV Battery

Low Voltage ECU

*

Voltage

Low Voltage Battery

DC/DC CONVERTER

Isolated oSy Isolated Yoz
Gate Driver —|E§3 Gate Driver _EIS AN Lv
Battery
14Voutput
To an auxiliary battery,
T~ car navigation system,
air conditioning,
MOSFET
ECU,and so on.
Isolated g Isolated 4;}3
Gate Driver —EZB Gate Driver

High Voltage
monitor

Low Ohmic
Resistor Driver
—W—
I_
- Temperature
Monitor IC
MCU

LVPower
Supply

Batteries

DC/DC CONVERTER Products

Isolated Gate Driver

BM6104FV-C

<®

SSOP-B20W

Integrates isolation and gate
driver functions into a compact
SSOP-B20W package.

- P.31

High Voltage Monitor

Sends voltage data to the MCU to '

protect the power MOSFET and
other components.
SSOP-B20W

- P.31

15

Isolators

Isolates the high and low-
voltage sides, enabling fast,
safe signal transmission.

C
« «Pp.32 SSOPB20W

BDI031FV-C

SSOP-B16
+P.23

Power Supply IC

Isolated boost-buck power
supply IC that provides
regulated power to the MCU.

Low Voltage

e Op.Amps Voltage Detectors
b Comparators (Reset IC)

Memory

"lemperature Monitor  E:IIIFHaAY

L 4

Monitors the temperature of Comparator

the IGBT, SiC and Power

MOSFET. Voltage Detector
(Reset ICs)
. p.31 SSOP-B20W
High power Ultra Low Ohmic .
Chip Shunt Resistors PSR Series

5W rated power guaranteed in =
the ultra-low-resistance region -

from 0.2mQ. -
. p.81 PSR500

Operational Amplifier

-P.32
-P.34



Technology for the automotive future

ON BOARD CHARGER

ON BOARD CHARGER

Automotive (onboard) chargers are AC/DC converters that
convert the household AC (100V to 240V) supply to DC in
order to charge the high voltage battery array. To ensure
universal compatibility, most onboard chargers support a
wide voltage range, usually between 85V and 265V. However,
due to input voltage fluctuations, safer and more efficient

Batteries

devices are required.

In addition to isolator ICs, ROHM offers a broad range of
power devices, including SiC SBDs.

ON BOARD CHARGER r
SiC-SBD |
o = I
AC Line MOSFET MOSFET FRD
_ﬁﬁ} _EZ] —— [
M\ 85 to 265V
- MOSFET -
53 j T°
o Sj; = - T VDC=200 to 400V

4' _{ FRD O

: ﬁP o

Low Ohmic
Resistor

Isolated Gate
Driver

Isolated

Gate Driver

High Voltage
Monitor

Temperature
Signal

-~

LV Power

Temperature

Mcu

Monitor IC

m_ Interface —_—
Op.Amps Voltage Detectors
ONBOARD CHARGER Products

Isolated Gate Driver Isolators H Temperature Monitor High Voltage Monitor

Integrates isolation and gate Isolates the high and low- Monitors the temperature of Monitors the output voltage of
driver functions into a compact voltage sides, enabling fast, the IGBT, SiC and Power the DC/DC converter.
MOSFET.

SSOP-B20W package. safe signal transmission.

Supply

Low Voltage
-

.pgq SSopBw .. .pgp SSOPBAOW .. .pg3 SSOPB2OW .. .pg3q SsopBaw
n Memor c - P29
p Operational Amplifier <+ P31

Isolated boost-buck power Industry-low VF provides . 5W rated power guaranteed in = Comparator

supply IC that provides . unmatched circuit efficiency. the ultra-low-resistance region -
regulated power to the MCU. iy from 0.2mQ. = \Voltage Detector + o+ e P32
b 23 pas TO-220AC (Reset ICs)
. SSOP-B16 E (2pin) p.o1 i T,
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Automotive
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) Linear Regulators ) ) Single-Output LDO Regulators

Automotive ICs

Power Manageme

Linear Regulators

Automotive DCDC system diagram

Ultra Low Iq ‘
6uA(Typ.)

Consumption Current

» Low Igq
Over 30pA

45V Max.

re

Operating Voltage

»

50V Max.

Primary ‘ » Secondry

Load Current
Below 0.5A €1 E) 1A Max.

Simple Function ‘ » Complex Function

BD733L5(3.3V)FP-C BD433M5(3.3V) BD3570Y(3.3V) BD3020/21HFP-M BDYOCOA(9V)
BD750L5(5.0V)FP-C BD450M5(5V) BD3571Y(5V)HFP-M 50VMax., 0.5A LDO+ BDBOCOA(8V)
50VMax.,0.5A WFPJ/WFP2/FP/ BD3572Y (adjustable) watchdog timer reset BD50COA(5V)
FP2-C FP/HFP-M BD3010AFV-M BD33C0A(3.3V)
BD733L2(3.3V.
BD750L2£5V) ) 45VMax., 0.5A 50VMax., 0.5A 50VMax., 0.2A LDO+ BDOOCOA(adjustable)
EFJ/FP/FP3-C BD433M2(3.3V) without swith watehdog timer reset WFP/FP/WHFP/
50VMax., 0.2A BD450M2(5V) BD3573Y(3.3V) BD4275FP2/FPJ-C HFP/WFP2/FP2-C
WEFJ/WFP3/EFJ/ BD3574Y(5V)HFP-M 45VMax., 0.5A LDO+ 26 SVMaX RO
FP3-C BD3575Y (adjustable) reset BDOOCOAWFPS-M
45VMax., 0.2A FP/HFP-M BD4269FJ-C 26.5VMax., 1.0A
SOULER, O 45VMax., 0.2A LDO+
with swif reset
BD3925FP/HFP-C
50VMax., 0.5A
tracker

Operating Voltage

15V Max.

P19 P.20

BDxxGCOMEFJ
BDxxGASMEFJ
BDxxGA3MEFJ-M/-C
15VMax., 0.3/0.5/1.0A

00—

to 10V Max.

BDxxHC5MEFJ
BDxxHCOMEFJ
BDxxHASMEFJ
BDxxHA3MEFJ-M/-C
10VMax., 0.3/0.5/1.0/1.5A

BDxxICOMEFJ
BDxxIASMEFJ-M/-C
7VMax., 0.5/1.0A

BUxxSD2MG-M
6.5VMax., 0.2A

BD35395FJ-M
DDR SRAM

Primary Linear Regulator Secondry Linear Regulator

Single-Output LDO Regulators

50V Resistance Output 50

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

O0mA LDO Regulators

Saturati - Operati )
Part No. Inpul(\\;;:ltage Oulpuz\y)oltage O;:g;ts i\éﬂ?/ge Output Current : IOS, ;EE%E:,) Circuit Current Te n‘:E’E i:l?r e | Shutdown Switch Prg}:eccut::)n Package
BD3570YFP-M T0252-3
451036.0 33 -
BD3570YHFP-M HRP5
BD3571YFP-M T0252-3
551036.0 5.0 _
BD3571YHFP-M HRP5
0.25
BD3572YFP-M Vari T0252-5
‘ariable
BD3572YHFP-M 2810120 2 overcurent/ | HAPS
451036.0 (Ta=-40 to 05 30 ~40to +125 vl
BD3573YFP-M +125°C) eMPEralure | op50-5
33 _
BD3573YHFP-M HRP5
BD3574YFP-M T0252-5
551036.0 5.0 v
BD3574YHFP-M HRP5
0.25
BD3575YFP-M . Variable T0252-5
510360 | 510120
BD3575YHFP-M ’ ’ HRP5
50V Resistance Output Low quiescent curre
UWZ77 BD733L2EFJ-C 4.37 10 45.0 33 0.6 - HTSOP-J8
w BD750L2EFJ-C 5.810 45.0 5.0 04 - HTSOP-J8
Iy BD733L2FP-C 2 - overCuren | 702523
4.371045.0 3.3 (Ta=—40 to 0.2 0.6 6.0 ~40 to +125 T"e" “”te“
Iy BD733L2FP3-C +125°C) - emperae | g orang.4
[y BD750L2FP-C - To252:3
5.81045.0 5.0 0.4
WZ77 BD750L2FP3-C - SOT223-4

50V Resistance Output Lo

Z77 BD733L5FP-C 41710 45.0 3.3 2
(Ta=-40 to
5.6 10 45.0 5.0 +125°C)

IZZy BD750L5FP-C

0.4

0.5
0.25

lators (AEC-Q100)

6.0 -40 to +125

Over-Current /
Temperature

TO252-3

TO252-3
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Automolive ICs

) Linear Regulators ) ) Single-Output LDO Regulators

Single-Output LDO Regulators

45V Resistance Output Low quiescent current 500mA

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

Input Voltage | QUIPUt | Output Voltage | Qutput 110 Voltage Circuit | _Operating | gptdown | Protection Package Part No.
Type V) | Va0 | Precision (%) |CYe™| Difference (v) | S| TIPSR Psyion | Giout | To2528 T0263.3 To2635 | TO252.05
w BD433M5 4010420 | 3.3 0.25 (1o=300mA) - BD433MS5FP-C | BD433M5FP2-C - -
BD450M5 551420 | 5.0 0.2 (lo=300mA) - BD450M5FP-C | BD450M5FP2-C - -
2 " (Over-Current /|
(T=0~+s0c) | OB 36 | -40~Hs0C Temperalre
BD433M5W 40t0420 | 3.3 0.25 (lo=300mA) Vv - - BD433M5WFP2-C |BD433M5WFPJ-C
UWZz’7 BD450M5W 55t0420 | 5.0 0.2 (lo=300mA) v - - BD450MSWFP2-C | BD45SOMSWFPJ-C

45V Resistance Output Low quiescent current 200mA LDO Regulators (AEC-Q1
Input Voltage Output Output Voltage | Qutput 1/0 Voltage Circuit Operating | ghytdown|Protection Package Part No.
Type V) Vo(l{?)ge Precision (%) Cu(x?nt Difference(V) C(L;”\e)nt Tem;z%r)ature Switch | Circuit HTSOP-J8 SOT223-4
w BD433M2 3910420 33 0.2 (lo=100mA) - BD433M2EFJ-C  |BD433M2FP3-C
BD450M2 5510 42.0 5.0 0.16 (Io=100mA) - BD450M2EFJ-C BD450M2FP3-C
12 0.2 20 4010 +150°C Over-Current /
(Tj=-40t0 +150°C) i 0 Temperature
BD433M2W 3.91042.0 33 0.2 (lo=100mA) v BD433M2WEFJ-C | BD433M2WFP3-C
UWZ77 BD450M2W 5510 42.0 5.0 0.16 (lo=100mA) v BD450M2WEFJ-C | BD450M2WFP3-C

36V Resistance Output 300mA LDO Regulator (AEC-Q100)
Input Voltage | Output Voltage | Output Voltage | Output Current 1/0 Voltage Difference Circuit Current Operatin Protection
IPET RS V) V) Precision (%) (mA) Temperatdre | Gircuit IR
2 Over-Current /
BD3650FP-M 5.61030.0 5.0 (Ta=—40 10 +125°C) 0.3 0.2 (10=200mA) 0.5 M0TOH25 T e | T0252:3
35V Vo|tage Resistanc ulators (AEC-Q1 00) 35V Voltage Resistance 1A LDO Regulators (AEC-Q100) : * Vo is Output voltage / Unit : V
Input Voltage | Output Voltage | Output Voltage | Output Current i 1/0 Voltage | _Ripple Load | pyantion Package Part No.
D V) W) | Preson(s) | (4 S | PIRsee | Relggyen | Reggaton | i T0252-3 HRP5 T0263-3
BD33COA 431025 | 33 fossoomi) BD33COAFP-C | BD33COAHFP-C | BD33COAFP2-C
55
BD50CO0A 6010265 5.0 43.0% * Over- BD50COAFP-C BD50COAHFP-C | BD50CO0AFP2-C
- Vox0.01
(Ta=-40to 1.0 0.5 (I0=5mA to Current/
BDSOCOA 9010265 | 80 | *1250) “o=‘5’£m " 1a)  |Temweaue|  BDGOCOAFP-C BDSOCOAHFP-C | BDBOCOAFP2-C
50
BD90COA 10010265 9.0 BD90COAFP-C BD90COAHFP-C BD90COAFP2-C
35V Voltage Resistance 1A LDO Regulators with Shutdown Switch (AEC-Q100)
Input Voltage | Output Voltage | Output Voltage | Output Current Saturation Voltage Circuit Current | Operating Temperature | Protection
[P e V) Precision (%) (A) v (mA) C) Circuit fackads
Variable +3 _ Over-Current/
BDOOCOAWFPS-M | 4.0t0265 2010150 | (a=—d0Tot105°C) 1.0 0.3 (lo=500mA) 0.5 40104105 |70 e | TO2525°5
Input Voltage | Output Voltage | Output Voltage | Output Current | ,Bias I/0 Voltage | _Ripple Load |protection Package Part No.
Type ) (V) | Precision (%) Shna | PIREee | RelgElen | Re9RE oM | irouit T0252-5 HRP5 T0263-5
Variable 0.3
BDOOCOAW 400265 | [SEED (l0=500mA) BDOOCOAWFP-C | BDOOCOAWHFP-C | BDOOCOAWFP2-C
BD33CO0AW 4310265 33 - 55 BD33COAWFP-C | BD33COAWHFP-C | BD33COAWFP2-C
+3.0 Vox0.01 Over-
BD50CO0AW 6010265 5.0 (T+211=2—540C ;0 1.0 0.5 (I0=15£;A to| Curen/ | BD50COAWFP-C | BD50COAWHFP-C | BDSOCOAWFP2-C
BD80COAW 900265 | 80 “0=‘5)£m " BD80COAWFP-C | BDBOCOAWHFP-C | BDBOCOAWFP2-C
50
BD90COAW 10010265 9.0 BD90COAWFP-C | BD90COAWHFP-C | BD9OCOAWFP2-C
istance 1A LDO Regu Switch (AEC-Q100)
Input tput Output Voltage utput  |gias current| /O Voltage Ripple Load . Input Output | Shutdown | Protection
Part No. Vé}\%ge \?ojt ge I'e(g/les)lon (Qu(n;ﬂJ nt (mA) Di e ect oiaLen Caﬂﬁg}ltor Caﬂf\’g)ltor Switch Circuit Package
Variable
BDO0GCOMEFJ-M 1510130 HTSOP-J8
BD15GCOMEFJ-M 1.5 HTSOP-J8
BD18GCOMEFJ-M 1.8 HTSOP-J8
BD25GCOMEFJ-M 25 HTSOP-J8
BD30GCOMEFJ-M 3.0 ‘o HTSOP-J8
+1.
BD33GCOMEFJ-M 3.3 / HTSOP-J8
45 =80 0.6 (f=1%%Hz 2 Over-Current/
BD50GCOMEFJ-M ‘t‘oo 5.0 (Ta= 1.0 0.6 (lo=1A) | Somvpp. | (=0t 1.0 1.0 v HTSOP-J8
14, -0t = 10=04) 1A) i
BD60GCOMEFJ-M 6.0 +105°C) ) HTSOP-J8
<AEC-Q100>
BD70GCOMEFJ-M 7.0 HTSOP-J8
BD80GCOMEFJ-M 8.0 HTSOP-J8
BD90GCOMEFJ-M 9.0 HTSOP-J8
BDJOGCOMEFJ-M 10.0 HTSOP-J8
BDJ2GCOMEFJ-M 12,0 HTSOP-J8
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Automotive ICs

) Linear Regulators ) ) Single-Output LDO 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.

15V Voltage Resistance 500mA

Part No. (p) \%‘(%‘a:;é Oum%})?ggge Bias Current 'é,ﬁ’ﬂ‘%‘?lé)‘,?g: Siep Re%ﬁ%‘;ion Inp;‘ Cgl:l;E:)iutlor Sgﬁﬁghwn Png:rech:ton Package
BDOOGASMEFJ-M Varape HTSOP-J8
BD15GASMEFJ-M 15 HTSOP-J8
BD18GASMEFJ-M 1.8 HTSOP-J8
BD25GASMEFJ-M 2.5 HTSOP-J8
BD30GA5SMEFJ-M 3.0 0 HTSOP-J8
BD33GA5SMEFJ-M s 33 13/.0 o (f=1%gHZ o N HTSOP-J8
o | a | || R SR e

<AEC-Q100>

BD70GA5MEFJ-M 7.0 HTSOP-J8
BD80GASMEFJ-M 8.0 HTSOP-J8
BD90GASMEFJ-M 9.0 HTSOP-J8
BDJOGASMEFJ-M 10.0 HTSOP-J8
BDJ2GASMEFJ-M 12.0 HTSOP-J8
15V Voltage Resistance 300mA
BDO00GA3MEFJ-M et HTSOP-J8
BD15GASMEFJ-M 15 HTSOP-J8
BD18GASMEFJ-M 1.8 HTSOP-J8
BD25GASMEFJ-M 2.5 HTSOP-J8
BD30GASMEFJ-M 3.0 HTSOP-J8
BD33GASMEFJ-M | 33 - 0o | 0 a0
it | el ||| EE ST e

H ! 2 -J8
BD70GASMEFJ-M 7.0 HTSOP-J8
BD80GA3SMEFJ-M 8.0 HTSOP-J8
BD90GA3SMEFJ-M 9.0 HTSOP-J8
BDJOGA3SMEFJ-M 10.0 HTSOP-J8
BDJ2GA3SMEFJ-M 12.0 HTSOP-J8
0 oltage Re ance A LDO Regulato do A Q100

partNo. Vot | Sy (| Sutet | macyren | SuetEr | oDERS, | aobtion | ool | ot | Sdom [pomin| g
BDOOHC5MEFJ-M Yanage HTSOP-J8
BD15HC5MEFJ-M 15 HTSOP-J8
BD18HC5MEFJ-M 18 o HTSOP-J8

+1.
BD25HCSMEFJ-M 25 :bf;.O o (f_1%%,.|z 2 oy HTSOP-J8
H 451080 3.0 (Ta= 1.5 0.6 o = ’ (lo=0 to 1.0 1.0 v -
oo | oo i || "
<AEC-Q100>
BD50HC5MEFJ-M 5.0 HTSOP-J8
BD60HC5MEFJ-M 6.0 HTSOP-J8
BD70HC5MEFJ-M 7.0 HTSOP-J8
10V Voltage Resistan
Variable
BDOOHCOMEFJ-M O HTSOP-J8
Variabl 1510 7.0)
BD15HCOMEFJ-M 15 HTSOP-J8
BD18HCOMEFJ-M 18 +10 HTSOP-J8
/
oo o T2 w0 | o | e E L e e | T
BD33HCOMEFJ-M 33 Jggng HTSOP-J8
BD50HCOMEFJ-M 5.0 HTSOP-J8
BD60HCOMEFJ-M 6.0 HTSOP-J8
BD70HCOMEFJ-M 7.0 HTSOP-J8
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Automolive ICs

P Linear Regulators P P Single-Output LDO 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.
10V Voltage Resistance 500mA LDO Regulators with Shutdown Switch (AEC-Q100)

PartNo. vaESe | Ve || SURN | mesoyen | AR | AOERE. | nepiifon | copiler | o | Sun [Poion | pegag
BDOOHA5MEFJ-M Janable HTSOP-J8
BD15HASMEFJ-M 15 HTSOP-J8
BD18HASMEFJ-M 1.8 10 HTSOP-J8

1.
BD25HASMEFJ-M 25 / HTSOP-J8
8.0 0.6 1—1%%H 25 Over-Current/
BD30HASMEFJ-M | 45180 3.0 (Ta= 0.5 0.6 : (f=100Hz, (l0=0 to 1.0 1.0 v HTSOP-J8
40 (lo=500mA) | 50mVpp,
to 10=0A) 500mA)
BD33HASMEFJ-M 33 +05°C) HTSOP-J8
<AEC100>
BD50HA5SMEFJ-M 5.0 HTSOP-J8
BD60HASMEFJ-M 6.0 HTSOP-J8
BD70HASMEFJ-M 7.0 HTSOP-J8
10V Voltage Resistance 300mA LDO Regulators with Shutdown Switch (AEC-Q100)
BDOOHA3MEFJ-M 15570 HTSOP-J8
BD15HA3MEFJ-M 15 HTSOP-J8
BD18HA3SMEFJ-M 1.8 10 HTSOP-J8
1.
BD25HA3SMEFJ-M 25 / HTSOP-J8
3.0 0.6 f—160 H. 25 Over-Current/
BD30HASMEFJ-M | 45080 | 30 M= | 03 06 : (=100Hz, | 10010 10 10 v HTSOP-J8
(1o=300mA) | 50mVpp,
-40t0 10=0A) 300mA)
BD33HASMEFJ-M 33 +105°C) HTSOP-J8
<AEC-Q100>
BD50HA3MEFJ-M 5.0 HTSOP-J8
BD60HA3SMEFJ-M 6.0 HTSOP-J8
BD70HA3SMEFJ-M 7.0 HTSOP-J8
Switch (AEC-Q1
23 Variable
BDO0ICOMEFJ-M to 081045 HTSOP-J8
55 R
BD10ICOMEFJ-M 1.0 HTSOP-J8
BD12ICOMEFJ-M 1.2 HTSOP-J8
+3.0 60
BD15ICOMEFJ-M 1.5 (Te=-4010 1.0 03 0.4 (=100Hz, 25 10 10 v Over-Cutent/ | {TSOP-J8
o4 H50) (lo=1A) S%TXK;J, (lo=0t0 1A)
BD18ICOMEFJ-M to 1.8 = HTSOP-J8
5.5
BD25ICOMEFJ-M 2.5 HTSOP-J8
BD30ICOMEFJ-M 3.0 HTSOP-J8
BD33ICOMEFJ-M 33 HTSOP-J8
Input Output |Output Voltage| Output Bias 1/0 Voltage Ripple Loac'{n Input Output Shutdown Protection

Part No. Vo(l{/a)ge Vo(l{/a)ge Fﬁe(g/los)lon CU(x)em C(u"r|r§)m Di e ect N R ‘(mlv ! n oaﬂjaFc)nor Ca&aFc)uor Switch Circuit Package
BDOOIASMEFJ-M oarabe. HTSOP-J8
BD10IASMEFJ-M 1.0 HTSOP-J8
BD12IA5MEFJ-M 1.2 £1.0 HTSOP-J8

/
60
BD15IASMEFJ-M 23 15 =30 0.4 (i=100Hz, % OverCureny | HTSOP-J8
to (Ta= 0.5 025 | o cooma) | 5omV, (lo=0 to 1.0 1.0 v Tempera
5.5 -40to (1o=500mA) mVpp, 500mA) femperature
BD18IA5MEFJ-M 1.8 1050) 10=0A) HTSOP-J8
+
BD25IA5MEFJ-M 25 |<AEC-QI00> HTSOP-J8
BD30IASMEFJ-M 3.0 HTSOP-J8
BD33IASMEFJ-M 3.3 HTSOP-J8
00 A U DO Reg ato 0o A 1100
Input Output | Output Voltage | Output Vsat Ripple Load Circuit |  Output Input Output Shut Over i
Part No. vO(l\f;a)ge voltage recision Cu(rAn)ant (r:\j) Rejection | Regulation ca;rAe)nt Shur(lmg;u)nenl Capastor | Capactor | Down Srert Temperalure| Discharde | package
400
BU12SD2MG-M 1.20 (lo=100mA) SSOP5
280
BU15SD2MG-M 1.50 (lo=100mA) SSOP5
150
BU18SD2MG-M 1.80 (lo=100mA) SSOP5
+2 1
BU25SD2MG-M |1.7t060| 250 |(Ta=—40Cto| 0.2 100 68 (lo=tmAto | 33 | 100 | 10 | 10 | v | v | v | = SSOP5
" (lo=100mA)
+105°C) 200mA)
BU28SD2MG-M 2.80 SSOP5
85
BU30SD2MG-M 3.00 (lo=100mA) SSOP5
BU33SD2MG-M 3.30 SSOP5
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) Linear Regulators ) ) LDO Regulators with Voltage Detector and Watchdog Timer
») LDO Regulators with Voltage Detector
») Voltage Tracker
) ) Linear Regulators DDR SDRAM
) Switching Regulators ») For Automotive

Automotive ICs

LDO Regulators with Voltage Detector and Watchdog Timer

500mA Output LDO Regulators with Voltage Detector and Watchdog Timer
Circuit O ti
Part No. Input :lloltage = L0 = = Voltage Pelc.ef:tor = cu.::feurln Ter?\?)rear:t]&e Package
(V) Output Voktage(V) | Output Votage Precision (%) | Output Current (A) | 1/ Voltage Difference (V) | Detection Voltage (V) | Votage Detecion Precision () Function (LA) (°C)
45V Voltage DetectorsWDT
BD3021HFP-M I os 45 (et HRP7
5.6 10 36.0 5 0.5 \ +2 80 -40to +125
(Ta=—4010 +125°C) (lo=200mA) Variable Adjustable Voltage
BD3020HFP-M (at Vs open : 4.1V) Detector+WDT HRP7

Variable
(RADJ open : 4.25V)

Adjustable Voltage
Detector+WDT

—40to +125 | SSOP-B20

500mA Output
Input Voltage | Output Voltage | Output Voltage | Output Current 1/0 Voltage Difference Circuit Current Operating Shutdown
Part No. ) precision (%) A ) WA) Tem;(:_le_jr)a«ure Switch Package
+2 TO252-J5
WZ7 BD4275-Cseries 5.5t0 45.0 5 - " 0.5 0.25 (Io=300mA) 65 -40 to +150°C -
(Tj=-40 to +150°C)
TO263-5
150mA Output gulator with Voltage Detector (AEC-Q100)
LDO Voltage detect Battery Voltage Detector| Circuit | _Operatin:
Part No. Input(:l;;ltags — - " e or. — eryv e Current Ter’:lpqra!gre Package
(Output Voltage (V)| Output Voltage Precision (%) |Output Current (A)| I/O Voltage Difference (V) | Detection Voltage (V) veoson () | Detection Voltage (V)| (uA) (Tj)
L +2 0.25 Variable i o -
w BD4269FJ-C 550450 5 | pgiepg | 02 (o=100mA) | (tRAD Opon 462y) | 26 Variable 70 | -4010+150°C | SOP-J8
Voltage Tracker

500mA Voltage Tracker

Input Voltage Output Current Offset Voltage Circuit Current | Operating Temperature
Part No. ) A (mv) (UA) C) Package
BD3925FP-C TO252-5
4.510 36.0 0.5 +10 (Ta=-40 to +125°C, Vcc=6 to 36V, lo=5 to 200mA) 45 -40 to +125
BD3925HFP-C HRP5

for DDR SDRAM

Linear Regulators

Termination Reg (AEC-Q100)
Input Voltage Output Voltage Voltage Precision Voo Veee Thermal Output Ceramic
Part No. ) V) (mV) Outpu(l A(;)‘urren( omm(thn 2L)ment Soft Start Shut Down Capacitors Package
w BD35395FJ-M 251055 05101.375 +135 +1.0 None v Recovery v SOP-J8

Switching Regulators

Primary ‘ » Secondry

.

Control Mode

Buck Boost ‘ » Buck

External ‘ » Integrated ,|
Consumption Current
Low Current ‘ » Standard

Control Mode

Control Mode

Control Mode

Control Mode

Voltage mode

Control Mode

Voltage mode \]/Voltage mode

Output Voltage

Fixed ‘ » Adjustable

BD9035AEFV-C BD9031FV-C BD9015KV-M BD99010EFV-M BD9060F-C BD90640EFJ-C BD90532EFJ-C BD90540EFV-C
0.8-13V, 100-600kHz 20-600kHz 0.8-10V, 250-550kHz 3.3V,2.0A,200-500kHz BD90BOHFP-C BDY0640HFP-C 1.2V, 3.0A, 2.25MHz BD90540MUV-C
Low FET is OFF When be 0.8-VIN,2.0A,50-500kHz 0.8-VIN, 4.0A,50-600kHz (*Under development)
BD9032FV-C proteced BD99011EFV-M BD90522EFJ-C Adjustable, 4.0A, 2.25MHz
20.000Kt s BD9016KVM 5.0V,2.0A,200-500kHz BD90620EFJ-C 1.2V, 2.0, 2.25MHz BDI0SI0EFV-C
- BD90620HFP-C - -
0.8-10V, 250-550kHz 0.8-VIN,2.0A,50-600kHz ?E\? ?EZ: EZgMiZ BD90530MUV-C
:?ov:ef:s.dr oONihenbe BD90610EFJ-C S R el
- - Adjustable, 3.0A, 2.25MHz
0.8-VIN,1.0A,50-600kHz |‘3g)vg 3%3;5523.542
e BD90520EFV-C
V! 1.5V, 2.0A, 2.25MHz (*Under development)
0.8-TBD,3.0A, Adjustable, 2.0A, 2.25MHz
100-2400kHz BDY0538EFJ-C
BDI00SF/HFP 1.8V, 3.0A, 2.25MHz
BD9007F/HFP BD90528EFJ-C
50-500kHz 1.8V, 2.0A, 2.25MHz

Primary Linear Regulator Secondry Linear Regulator

For Automotive

0 Reqgulato egrated gle O D A O D A 0100
Part No. Mg'x‘i):\\(.‘\{,n:‘t‘azgtﬁ\g Suppl)(l\Xohage Outpu:;gunem Outpu:\)/)oltage aareﬁ%;/gmge Srﬁﬁéggﬁ%e fgg(a[_;?e;ig?cgy Fr&?giar::@y Oscillation Circuit Cﬁgé’:' Package
77 BD90610EFJ-C 22 | asw0360 | (29 (: g’tizb\'/i) 2.0 40104125 | 5010600 0 |posefosdaton | Pwm HTSOP-J8
BD90201FV-M 36 7.01033.0 (1| ‘szf’) “.145‘(3"\;‘&'50643) 2.0 -40t0 +105 | 500 to 2300 +10 Self-oscillation PWM SSOP-B20W
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Automotive |

Cs

) Switching Regulators ) ) For Automotive
) Switching Regulators (Power Management IC for System) ) ) Power Management ICs for Automative Camera Modules

For Automotive

Switching Regu

lators (

— Mm\tﬂ\ﬂaﬂg{ﬁ‘ . Supph{\Xoltage Output Current Outpuz\y)oltage Reference Voltage| TST\E"E%;{:% o 8%5:%;)%% f{ggﬂ;ﬁ;&y Oscillation Circuit C’\:(r;éré)l Package

w BD90620EFJ-C 22 |a3swseo | 2o | Jatane 2.0 40104125 | 500 600 H10 | e et ion|  PWM HTSOP-J8

77 BD90620HFP-C a2 | 3530 | Zo | Jatane 20 -40t0+125 | 5010 600 10 | pyeme oo on | PWM HRP7
BD9060HFP-C % | sow3so | O | Janabe 20 -4010+125 | 50t0 500 B | Eyea oot on | PWM HRP7
BD9060F-C 3% | sowsso | 20| Jatane 2.0 40104125 | 501t0 500 B | Eea et ion | PWM soPs
BD9006F % | 7ow3so | EO0 | Jatane 20 -40t0+105 | 5010500 5| pema oo | PWM SOP8
BD9006HFP % | 70030 | RO | Janabe 20 40104105 | 50t0 500 B | Eyea ool on | PWM HRP7
BD9007F 3% | 7ow3so | 20| Jatane 2.0 40104105 | 501t0 500 20| pemer et jon|  PWM soPs
BD9007HFP % | 7ow3so | 20| Jatane 2.0 ~40t0+105 | 5010500 220 | oedlalon on|  PWM HRP7
BD90010F 50 | 70t0480 | (D e 2.0 4010495 | 50 to 300 20 Self-oscillation PWM SOP8

Switching Regulators (Integrated Switch) Single Output 4A Output (AEC-Q100)
Z7 BD90640EFJ-C 42 | 3510360 (Is4w) g, 20 | -40t0+125 | 5010600 10 | Eyenel o on | PWM HTSOP-J8
w BD90640HFP-C 2 | asw0360 | o | oERe) 20 | -40t0+125 | 5010600 H10 | e et o PWM HRP7
BD9781HFP 3% | 7.010350 Yariable 20 | -40t0+125 | 5010500 20 Seftoscilation/ PWM HRP7

Switching Regulators (In

BD99010EFV-M

42 3.

tegrated

Switch)

2
610 35.0 (1sw)

(1to Vin)

3.3

-40to +105

Ultra Low Quiescent Current/ Synch

200 to 500

Rectification

External synchronization

Self-oscillation

(AEC-Q100)

Light load mode/PWM | HTSSOP-B24

BD99011EFV-M
Secondary Swit

42 3.

ching

610 35.0

-40to +105

200 to 500

Self-oscillation

Light load mode/PWM | HTSSOP-B24

Output Voltage Operating Operating | Frequency illati

Part No. " i Vgl'gge " SuPpI)('\XOhage Oulpuz\);ol(age l{)c((:‘%;acy Temfzoecr?lure Fre(ﬁilﬁ?cy Acﬁé}:;acy Osgill!lcautil:ln Control Mode Package

BD90571EFJ-C 2.69105.5 —40to +125 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
Secondary Swit
BD90522EFJ-C 7 2.69105.5 2.0 1.2 2.0 —40 to +125 2250 *20 Self-oscillation | Light load mode/PWM | HTSOP-J8
BD90525EFJ-C 7 2.69105.5 2.0 1.5 —40 to +125 2250 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
BD90528EFJ-C 2.69105.5 2.0 1.8 —40to +125 2250 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
Secondary Switching Regulators (Integrated ch) Single Output tput (AEC-Q100)
BD90532EFJ-C 7 269055 3.0 1.2 +2.0 -40t0 +125 2250 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
BD90535EFJ-C 7 2.69105.5 3.0 1.5 *2.0 —40t0 +125 2250 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
BD90538EFJ-C 7 2691055 3.0 1.8 2.0 -40t0 +125 2250 +20 Self-oscillation | Light load mode/PWM | HTSOP-J8
0 0 plie B 2 gle O D plated B00 0 erte A 1100
Input Voltage Maximum Rating| Power Supply Voltage Reference Voltage | Operating Temperature| Operating Frequency

Part No. ) ) Output Type Ac?‘l,}er)acy 0) (kHz) Package
BD9031FV-C 35 4510 30.0 Push Pull *1.5 -40 to +125 20 to 600 SSOP-B16
BD9032FV-C 40 3.51035.0 Push Pull £1.5 -40to +125 20 to 600 SSOP-B16

0 0 plie B 2 Dual O D = BOO 0 erte A 2100
Input Voltage | Power Supply Reference Voltage Operating Temperature Operating Frequency | Overvoltage Protection

Part No. MaXIml{\r}; Rating VO(l{/a)ge Output Type Accuracy (%) ) kHz) is Detected Package
BD9015KV-M 35 3.91030.0 Push Pull (<40 &5 305°0) -40to +105 250 to 550 L-side FETOFF | VQFP48C
BD9016KV-M 35 3.91030.0 Push Pull _a0 i\ 30s5°c -40t0 +105 250 to 550 L-side FET OFF VQFP48C

Switching Controllers (External Sw

tch) Single Output Buck / Boost (AEC-Q100)

Z7 BD9035AEFV-C 35 3.81t0 30 Push Pull +1.5 (-40 to +125°C) -40 to +125 100 to 600 Automatic switchover | HTSSOP-B24
Power Management ICs for Automotive Camera Modules
0 D B 0
Supply Voltage ; Output | Output Current | Reset Voltage | Operating Frequency | Standby Current
Ranlio ) Blinctions Voltage (V)| Capacity (A) V) KHz) (uA) (Typ) Package
Step-down DC/DC ch1 | DSP 3.3 0.15 - 500 10 1200
BD8671KN 4.5t09.0 |Step-up DC/DC ch2 | o or 12.0 0.02 - 0 VQFN28
Reverse Charge pump ch3 -5.0 0.005 - 250 to 600"
Step-down DC/DC z:; g:g g’;"’r‘z’g ?z 0.15 27
4.510 9.0 - = 500 to 1200 0 VQFN36
BD8676KN ° Step-up DC/DC+LDO s | 15.0 0.02 Z °
Reverse Charge pump ch4 -5.5 0.005 —
*1:1/2 of DC/DC
Power Management ICs for Automotive Camera Modules
o O = 0
Supply Voltage ; Output | Output Current | Reset Voltage | Operating Frequency | Standby Current
Pt V) cions Voltage (V)| Capacity (A) (V) (kHz) (uA) (Typ) achads
Step-down DC/DC ch1 | DSP 3.3 0.25 2.75 500 to 1200
4.510 9.0 0 VQFN28
BD8674KN ° Step-up Charge pump+LDO | ch2 | Sensor 5.0 0.03 - 640 Q
LDO ch1 | Sensor 2.8 0.06 2.4
BD8678AMUV 4.5109.0 Stop-down DGIDG 2 T Dsp s 015 ~ 800 to 1200 0 VQFN020V4040
High Voltage Step-down DC/DC | ch1 - Variable 0.5 - 500
“ LDO ch2 2.8V/3.3V 0.13 Vo2x0.86 -
9to 18. VQFN32SV!
BD8682MUV 591018.0 |Tr oha | Sensor T BVIOFF 0.06 — - 0 QFN32SV5050
Step-down DC/DC ch4 | DSP 12015018V 0.25 - 1000

*1: (AEC-Q100)
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) Isolated / No Isolated Power Supply
) LED Drivers ) ) Buck-Boost LED Drivers
) ) Constant Current / Serial-in Parallel-out LED Drivers

Automotive ICs

Isolated / No Isolated Power Supply

» D 0 o]|[= A Q100
. Switching Frequency
Part No. Topology Primary/Secondary | Supply Voltage (V) Frequency (kHz) Synchronization I/F Package
BD8325FVT-M Active Clamp Forward Primary IC 9t0 18 50 to 500 v - TSSOP-B30
‘ 7000% a ROHM’s Line-up
H DAL - aw [ aw 2w aw
: 60.00% p——— //:// ~ Fog/ Position/ = - v
! 5000% Daytime Running Light BD8374/BD8372 BD8381
B ‘ 40.00% /./r/, Front/ Side/ v v -
. /:'// Rear turn Indicator BD8374/BD8372
power -00%
¢ R C L v v -
-~ 20,00% ;7'/ // (Reg[) P BD8374/BD8372
° ! 10.00% c 3 _ —
1 ._—o—/ enter High Mounted v
| Simplicity Efficiency is the key. . 0.00% - = . - ; . - . Y Stop Light (CHMSL) BD8374/BD8372
power consumption FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 P _ P ‘ P
) ] s . . . Head Light (Low Beam)
Automotive LED driver market is picking up with DRL, CHMSL, leading the way and very mature. Owing to BD8374/BD8372 BD8381
the design flexibility of LEDs, RCL, turn Indicator Lamps are also starting to go LED way. Heat-dissipation ] ] — P ‘ —
is the key issue preventing Low/ High beam implementation, but with the advent of ADB (Adaptive Driving Head|Light,(High|Beam) BosssT |
L Beam), LED will be the key.
% Open-drain Const Current RGB LED driver
z -
BD8378/BD8379 BD18377 BD2808
Ambient lighting - - -
Co:jttg&\-t%rerem 4 en ioning BDB8378/BD8379 BD18377 BD2808
o D d map lighti - —
ome and map lighting P
Mood lighti — — z
1 T T T T Sl BD2808
8 12 24 CH =~
v v
Dashboard lights, Ambient lighting, Dome and Map lighting, Center stack lighting, and others make-up the LCD
Automotive interior lighting. Heads-up display also uses LEDs lights, as shown in the block diagram in Page 9. BD8S76/8D8379 818877 802508
In interior lighting, the number of channels, control interface, and to some extent the output type
(open-drain, constant-current, etc.) is the key.
Buck-Boost LED Drivers
B D D e A (2100
Power Supply Number of Output Output Current Switching q Operating
Rargio: ) BeosthEl Channel (ch) | Voltage (V) m Frequency (MHz) | Brightness Control |z o iure (°C) Package
7<BD81A44EFV-M 4.51035.0 External 4 35Max. 120Max./ch 0.2t02.2 PWM -40t0 +125 | HTSSOP-B28
7¢BD81A44MUV-M 4.51035.0 External 4 35Max. 120Max./ch 0.2t02.2 PWM -40to +125 | VQFN28SV5050
g D D B 0 ead 0 A 0100
Power Supply A Number of | Maximum Input q . Operation
Part No. V) Application Channel (ch) | Voltage (V) Drive Current Dimmer Mode DC/DC Temperature (°C) Package
BD8381AEFV-M 5.0 0 30.0 Head Lamp/DRL 1 50 Depend on Extra parts|  PWM/DC Buck Boost 4010 +125 | HTSSOP-B28
Y : Under development
Constant Current / Serial-in Parallel-out LED Drivers
Parallel-out LED Drivers (AEC-Q100)
Supply Voltage | Output Voltage | No. of Output Max. LED Each Output Max. Clock
Part No. ) v (ch) Output Method Current Format Other Control Method Frequency Package
W BD8378FV-M 301055 35 8 Open Drain |  50mA/ch ON/OFF - Shit Resister 1.25MHz SSOP-B16
W BD8379FV-M 301055 35 12 Open Drain | 50mA/ch ON/OFF - Shit Resister 1.25MHz SSOP-820
Constant Built-in 64-step | PWM control
BD18377EFV-M 3.0t055 10 12 Current 50mA/ch current DAC. | for all channel SPI 1.25MHz HTSSOP-B20
RGBx8 Constant Built-in 64-step | Builin 256-step PWM |, . .
Y¢BD2808MUV-M 3.0t05.5 20 (24ch) Current BOmA/Ch | o DA or RGB | contol for allchamnel | 2" Vire Serial 1.0MHz VQFN48MCV070
¥¢ - Under development
Constant Current / Serial-in Parallel-out LED Drivers
D So e D s A (1100
Power Supply el Number of Maximum Input | Maximum Current 8 Accuracy of Operating
[P e (V) aeation Channel (ch) Voltage (V) (mA) IDifme e Current Temperature (°C) P
BD8372EFJ-M 5510 40.0 DRL/Turn/Rear 1 50 200 T_fvr; gz::z::’ +3%(Ta=25°C) | -40to+125 | HTSOP-J8
BD8372HFP-M 5.510 40.0 DRL/Turn/Rear 1 50 200 High Current/ | 30/ apgeC) | -40t0+125 | HRP7
Low Current
BD8374EFJ-M 4.510 42.0 DRL/Turn/Rear 1 50 500 PWM +3%(Ta=25°C) -40to +125 HTSOP-J8
BD8374HFP-M 4.51042.0 DRL/Turn/Rear 1 50 500 PWM +3%(Ta=25°C) -40to +125 HRP7
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[[IELITE ) 3-Phase Brushless Motor Drivers ) H-Bridge Motor Driver
) Driver for ODD ) ) 4ch System Motor Driver IC ) p6ch to 9ch System Motor Driver ICs
) High Side/Low Side Switch

) Power Management Switch ) ) 1 Channel Compact High Side Switch ICs

Automolive ICs

3-Phase Brushless Motor Drivers

Phase B g otor Pre-D g A Q100
Max. Voltage | Supply Voltage |Operating Temperature| Circuit Current Input Threshold Voltage External FET Drive Voltage PWM

P V) V) o) (mA) Hlevel (V) | L Level (V) Upper (V) Lower (V) | ' ahid® A
BD16805FV-M 60 81018 -40to +110 50 3.0 1.0 2xVce-0.5 1.5 25 SSOP-B40

. .

H-Bridge Motor Driver

b - Bridge otor D B A 2100

Part No. VoItag((evF)iatings (EE) OlitpUtON Refg}:;;i (upper-+lower) Operating temperature (°C) Package
BD16936EFV-M 60 6ch half 33 -40to0 +110 HTSSOP-B28

Driver for ODD

4ch System Motac

r Driver IC (AEC-Q100)

Part No. Powe(rVS)uppIy IIF F?r‘ﬁ'{ls Tracking Sled Loading Spindle ShcngirrcL\g;;rgection Prgitgkc':;or Regulator Reset Package
BD8266EFV-M 4510100 | Aralg 1ch 1ch sel eEc)tCinput DC - Self off - - HTSSOP-B24
b 09 - otor U = S (A 1100
Part No. P°We(’vs)”pp'y IIF F‘}?llt’s Tracking Sled Loading Spindle f';xgi i %’imgm”" Pg’f:f&;” Package
BD8255MUV-M 451055 SPI 1ch 1ch Sni‘“:? " DC > Phase - v - VQFN48SV7070
BD8256EFV-M 4510105 SPI 2ch 1ch snig;n . DC o Phase 2ch v Selfoff | HTSSOP-B54

High Side/Low Side Switch

4345

.

IPD(IPS) Lineup
————— | Application
Ron [Low] [High]
SINGLE Planning - BVILx150 - BDI1Lx500 Relay, Solenoid,
- —— S T Interior lamp,
Planning BV1Lx085 BD1Hx500 Water heater
DUAL Planning BM2Lx150 | :?elay, Slolenoida
tori
Planning BM2Lx110 | rerioriame
Over QUAD "~ BD8Lx700 | |Relay, Solenoid,
— Steppi It
BDSLX600 | LRl moten
High Side Low Side
0 of= 0 ge A 1100
Part No. Powe(rVS)uppIy VDS[\(/I\]/Iax.) Hi/Lo ((():;I) Ioc;[)kr]nin) ON[g;s/i;t:;ce Package
BV1LBO085HFS-C 3.0t05.5V 42 Lo 1 13.0 90 HSON-A8
BV1LB150HFS-C 3.0105.5V 42 Lo 1 6.5 150 HSON-A8
BD1LB500EFJ/FVM-C 351055V 42 Lo 1 0.8 350 HTSOP-J8/MSOP8
BM2LB110FJ-C 3.0t05.5V 42 Lo 2 25 120 SOP-J8
BM2LB150FJ-C 3.0t0 5.5V 42 Lo 2 5.5 150 SOP-J8
3.0 to 5.5V(Digital)
BD8LB600FS-C 4010 5.5V(Analog) 45 Lo 8 1.0 600 SSOP-A24
BDSLA700EFV-C e gf\\/((g’gffé‘é)) 45 Lo 8 05 700 HTSSOP-B24
BD1HC500EFJ/FVM-C 41018V 445 Hi 1 0.8 500 HTSOP-J8/MSOP-8/HSON-8
BD1HD500EFJ/FVM-C 41018V 44.5 Hi 1 0.8 500 HTSOP-J8/MSOP-8/HSON-8

Power Management Switch

400585545

Part No. Powe(rv s)upply F‘e?;o:‘:‘g‘;'ce Con::)t;liénput Output Current Mig;%;}fegix- Tumo(:m‘rz;ﬁme ocP S;EterDrZ:I/n ngg"%zguag';w Discharg?g)esistance pactane
BD2262G-M 271055 120 H Active 0.2 0.2/0.3/0.4 1.0 Recovery | Recovery 15 60 SSOP5
BD2264G-M 271055 120 H Active 05 0.63/0.765/0.9 1.0 Recovery | Recovery 15 60 SSOP5
BD2265G-M 271055 120 L Active 05 0.63/0.765/0.9 1.0 Recovery | Recovery 15 60 SSOP5
BD2266G-M 271055 120 H Active 0.75 0.82/0.97/1.12 1.0 Recovery | Recovery 15 60 SSOP5
BD2267G-M 271055 120 L Active 0.75 0.82/0.97/1.12 1.0 Recovery | Recovery 15 60 SSOP5
BD2268G-M 271055 110 H Active 1.0 1.15/1.275/1.4 1.0 Recovery | Recovery 15 60 SSOP5
BD2269G-M 271055 110 L Active 1.0 1.15/1.275/1.4 1.0 Recovery | Recovery 15 60 SSOP5
BD2244G-M" 281055 100 H Active 15 ( e?éjzutsi;t;;) 0.6 Recovery | Recovery 7 60 SSOP6
BD2245G-M" 281055 100 L Active 15 (faj?u’s‘; a‘b'é) 0.6 Recovery | Recovery 7 60 SSOP6

* UL approved File No. E243261
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) TFT Driver Series ) ) Drivers for small to medium LCD Panels
) TN/STN LCD Driver Series ) ) Controller driver for low duty LCD

Automotive ICs

Display Drivers

TFT Driver Series

VAR Panel resolution Mt ggrlepe
ini-LVDS—P2P
VE: mini: (Color TFT panel) Source Gate
RSDS—mini-LVDS WQXGA ML9863A (960ch) | MLO881 (1440ch) | MLO872 (540ch)
I/F: WVGA B800RGBx480 3 2 1
CMOS—RSDS FHD QHD 960RGBx540 3 2 1
Planning
WXGA WXGA 1280RGBx800 4 3 2
HD720 ML9881+MLI872 = 1280RGBx480 4 3 1
WVGA = 1440RGBx540 5 3 1
QHD ML9863A+MLI872 FHD 1920RGBx1080 6 4 2
Drivers for small to medium LCD Panels (LAPIS Semiconductor products)
TFT-L ver
Logic Supply LCD Operating
Part No. Voltage Voltage Number of Driver Outputs IIF Temperature Package
(\%) (V) cc
ML9860B 211036 10.0 to 14.6 480 RSDS -40to +95 Au bump chip
ML9863A 241036 8.01014.6 960/804/792/768 CMOS/RSDS —40t0 +95 Au bump chip
ML9872 271036 to 40 540/480/400/384/360/300/240 CMOS -40 to +95 Au bump chip
W ML9881 271036 8.0to 14.6 1440/1284/1278/1260/1200/1080/1026/1020 RSDS/mini-LVDS -40 to +95 Au bump chip
TN/STN LCD Driver Series
T ——T T — T
T ——— T —
3
320 I a0 a0
ML9471
£ 280 MLe479E MLe4g9
o
3 240 ML9473 —
§
£ 200 . ML9478C ML9488
o
3 —
% 160 . | = 100 a0
9 ML9475 PKG
2 120 [ ML9470 e |
Z ML9477 o | ML9480 iy
‘EU 80 ‘ ML9472 8 8 80 Aubump chip |
o o [
ML9476 5 | ”
40 ‘ ‘Au bump type
(support VA panel)
16 32 40 60 80 160
Max. No. of Driving Segments
Controller driver for low duty LCD (LAPIS Semiconductor products)
D cOo o) | [=] o e Pa age proa
Max. No. of ivi Internal Oscillation Logic Supply |Driver Suppl Operatin
Part No. Segment Max RoTof{BrivingiSegments Frame Frequency (\;Iollaggp g Voltaggp g Tenqperatl.?re Feature Package
Outputs static 1/2 1/3 1/4 1/5 (Hz) (V) (V) (°C)
ML9470-12 80 g0 | 160 | — | — | — — 3.010 5.5 (single) _40t0+105 | Supports if]"‘)'li’"a' clock | oFp100
ML9471 80 — | — | 240 | 320 | 400 — 3.0t0 5.5 (single) _40t0+105 | Supports iﬁ:‘;’"a' clock | rqrp100
ML9472 60 60 |120| — | — | — — 3.0t0 5.5 (single) _40t0+105 | Supports iﬁ:‘;’"a' clock | b rQFPg0-1212-0.50
ML9473 60 — | — | 180 | 240 | 300 — 3.0t0 5.5 (single) ~40to +105 S”pp"”sii’;'li'"a' clock | b rQFPg0-1212-0.50
3V410%/ Supports external clock input/
ML9475 40 — — | 120 | 160 | — — 5Vl 0°2> 35055 —40 to +105 Bias generator built in/ QFP56
EMS countermeasure built in
3V10%/ Supppns external clock‘inpull
ML9476 16 — — 48 64 — — 5Va10% 3.5t05.5 -40 to +105 Bias generator built in/ TQFP48
- EMS countermeasure built in
3V410%/ Supports external clock input/
ML9477 32 — — | 96 | 128 | — — svaioy, | 351055 —40 to +105 Bias generator built in/ TQFP48
EMS countermeasure built in
ewy — — 710 5. 510 5. -40to +
7 ML9484 50 50 | 100 | 150 | 200 271055 | 451055 | -40to+105 | SUpportsextemaldockinput | roppg,

LCD contro

ler driver (Gol

Bias generator built in

command switching

65/75/85/95/ Supports external clock input/
_ 130/150/170/190 Bias generator built in/ .
ML9480 40 40 80 | 120 | 160 command 271055 | 45t055 —4010+105 | ot measure builtin/ | AU BUmP chip
switching No external parts
Supports external clock input/
_ 65/75/85/95 » Bias generator built in/ .
ML9478C 80 80 160 | 240 | 320 command switching | 271055 | 451055 40104105 | o measure built i/ | AU PUmp chip
No external parts
Supports external clock input/
_ 65/75/85/95 » Bias generator built in/ .
ML9479E 160 160 | 320 | 480 | 640 command switching 271055 | 45t055 4010 +105 | i rremmeasure builtin/ | AU DUMP chip
No external parts
_ 130/150/170/190 _ Supports external clock input/ .
ML9488 80 80 160 | 240 | 320 command switching 27t055 | 451055 40 to +105 Bias generator buit n Au bump chip
ML9489 160 160 | 320 | 480 | 640 | — 1301150/1701190 | 21 55 | 451055 | —40to+105 | SuPportsextemalclockinpull | o i

Bias generator built in
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Automolive ICs ) TN/ STN LCD Driver Series )) LCD Segment Drivers
) Car Clock Drivers
) Touch Screen Controller
) Transceiver PLVDS Interface ICs ) Car Access

TN/ STN LCD Driver Series

LCD Segment Drivers
Standard Segment Dri
! Outputs Operating Voltage (V)
Displ ' LED PWM
Part No. (Sgt sa)y SEG | com | PawerSusmy | 1CD Power Supply| Dty Bias |Interface| EVR GPO br Gon. Keyscan Package
(VDD) (VLCD)
80 20
BU9796AFS / ) SSOPA-32/
BU9796AMUV " " 4 251055 1/4 12,113 | 2wire - - - - - VOFNO24Y4040
BU97600FV-M""/ "wo® ., 271060 RO T S R o 6ch 5 | ssop-Bao/
*1 . . 8 . -
BU97600FUV -M 148 a7 Static Static PWM) 256step 20Key TSSOP-C48V
BU9797FUV-M" 144 36 4 251055 1/4 1/3,1/2 | 2wire - - - - - TSSOP-C48V
. 6port
BU97510CKV-M" 216 54 4 2.7106.0 1/4,1/3 | 1/3,1/2 | 3wire - (6ch - beh - VQFP64
64step
PWM)
. 6port 5x6
BU97520AKV-M" 276 69 4 2.7106.0 1/4,1/3 | 1/3,1/2 | 4wire - (6ch - 6oh Max VQFP80
256step
PWM) 30Key
" 1/5, 1/4, 113,112, ) 9port ach 5x6
BU97530KVT-M 445 89 5 2710 6.0 1/3, Statie 4wire v (9ch - 256ste Max | TQFP100V
Static PWM) P | 30Key
4x16
BU6886KVT :gg . ;'[ r\gz;x 185/ 271036 | 5.0t010.0 |145 18| 1/4,1/5 | 3wire v - 4port - Max | TQFP100V
64Key
*1: (AEC-Q100)
Car Clock Drivers (LAPIS Semiconductor products)
a O
f VFD Drivint Logic Suppl Operatin, Supply Current -

Part No. Display Duty VoIlage(V)g Vgltage{)\‘/))y Temp%ratureg("o) Max,) No. of Digit Package
ML9298 12 4.0t018 No need —40 to +85 0.6mA 4digitsx1line and col. SSOP32
ML9098B Static, 1/2 301055 301055 4010 +105 0.6mA ddigitsxifine and col, TQFP48

Resistive type (AEC-Q100)
Part No. Supph(/\)/)oltage MCU Resolution Touch detection Stand-UbeA<):urrent Activ((le-ncAu)rrent Host I/F Operatin%:ér?perature Package
BU21024FV-M 2.7103.6 8bit 1024x1024 2 point/Single 60 4.0 12C/SPI -40 to +85 SSOP-B28

Car communication LSI

Transceiver
LIN Transceiver (AEC-Q100)
Part No. StipplyiVoltags abeotitciMaximin Baud Rates (kbps) Type Low Slope Mode (DL Sleep Mode Package
- ) Input (V) P P 2 Time-out P 9
BD41020FJ-C 5.01027.0 -27.0 to +40.0 20 LIN 2.1 v v v SOPJ-8
o A
Parallel Serial Clock Frequency Supply Voltage Operating Temperature
Part No. Type Data Lo (MH2) ) C) Package
BU17101AKV Transmitter
24bit 1lane 30 to 50 3.0 to 3.6 -40 to +85 \7/3:1%‘8
BU17102AKV Receiver
A = a b B A Q100
Power Supply Circuit Circuit Current Output ON Duty(%) Operating Temperature
Part No. ) Cuvren(t‘(lSAt)andby) (Oper?'t_lrr‘g)mode) Voos3.5V VooodV VooTV Range (°C) Package
BD6934FV 35108.0 0 35 9.2 15 49 —40t0 +85 SSOP-B16
Power supply(V) Channel(ch) Operating Temperature
(RETRES Vee VS1,VS2 Full bridge Half bridge i el Range (°C PEEIEED
BD6933FM-M 45105.5 4.5108.0 3 2 1.5 —401t0 +85 HSOP-M28




Automotive ICs

[EEEERETE] ) Car communication LSI ) ) FM data broadcast reception LS|
) Digital terrestrial broadcasting reception LSI ) p Japanese System (ISDB-T) p b Chinese System (DTMB)
) Multiple Input Switch Monitor LSI

Car communication LSI

FM data broadcast reception LSI (LAPIS Semiconductor products)
Part No. Feature Suppl)(’\)l)oltage Sup;z:\x:):(l.:)rrent éﬁ(ﬁ%g&% Package
L7178
YrML7183 FM VICS®/DARC® tuner & Filter LSI,BPF, I°C slave 3.0t03.6 TBD -40 to +85 WQFN64

FM multiplexing demodulate for VICS®

VICS®(DARC®) compliant FM multiplexing demodulate LS for VICS®(DARC®),

WZ7 ML7154 Built-in BPF, frame memory, and VICS® descrambler, Frames A,B,C,SPI slave 30t0 3.6 28mA -4010 +85 WQFN64
FM multiplexing demodulate LS| for VICS®(DARC®),BPF&frame memory
MSM9565[J] built-in VICS® descrambler,Frames A,B,C,8bit bus interface 301036 28mA —401t0 +85 QFPa4
FM multiplexing demodulate LS for VICS®(DARC®),BPF&frame memory
ML9574[J] built-in VICS® descrambler,Frames A,B,C,16bit bus interface 301036 35mA -401t0 +85 TQFP64

FM multiplexing demodulate for DARC®

FM multiplexing demodulate LS| for DARC®,BPF&frame memory
MSM9563 built-in, Frames  A,B,C,8bit bus interface 801036 28mA ~40to+85 | QFP44

[J]: This LSl is limited to the market in Japan. VICS® is a registered trademark of Vehicle Information and Communication System Center. DARC® is a registered trademark of NHK System, Inc. ¥¢ : Under development

Digital terrestrial broadcasting reception LSI
Japanese System (ISDB-T) (LAPIS Semiconductor products)

RF tuner + OFDM demodulator for 1 segment digital terrestrial broadcasting

Transmission Supply Voltage Power Operating Temperature
Part No. Standard Feature (V) Consumption (°C) Package
Compliant to One-Seg broadcasting of ISDB-T
s . S . 2.71t03.0 70mwW
g (ARIB STD-B31) digital terrestrial television broadcasting. "
ML7147 ISDB-T RF tuner, OFDM demodulate, error correction function. }? :g :132 [ at 1;1?:?1129:?:0", ] -401t0 +90 WQFN80

Serial, parallel TS output.

4 diversity/Full segment OFDM demodulation digital terrestrial broadcasting

Compliant to Full-Seg and One-Seg broadcasting of ISDB-T 301036 234mW
g (ARIB STD-B31) digital terrestrial television broadcasting. . ’ —_—
ML7138 1SDB-T 4 diversity x 1CH or 2 diversity x 2CH reception. OFDM demodulate, f: :g :132 [ 4 diersty fullsegment ] 4010 +85 TFBGA144
error correction function. Serial, parallel TS output. . ! reception
Chinese System (DTMB) (LAPIS Semiconductor products)
RF tuner + OFDM demodulator for 1 segment digital terrestrial broadcasting
Transmission Supply Voltage Power Operating Temperature
Rartic Standard (FEEie (V) Consumption (°C) Rackage
China's national digital terrestrial broadcasting standard GB20600-2006 301036 270mW
ML7109S GB20600-2006 (DTMB) compliant demodulation. Built-in SDRAM for de-interleave. . : . —-20 to +85 WQFN64
N 1.1t01.3 (at reception)
MPEG-2 serial/parallel TS output.

Monitoring ICs

Multiple Input Switch Monitor LSI

[J [J O O
Power supply Switch Switch Input q Analog Control Max. Operating Operating Temperature
Part No. ) Input | Voltage Range (V) Wetting Current(mA) Output \VF F'eﬁﬁ‘;"cy 0) Package
(kHz)
A 8.0 to 26(VPWR) 2/715 B
['Z7 BD3350MUV-M 3110 5.25(vDD) 22 1410440 | o LoPul down) v SPI 6 400 +125 VQFN48MCV070
8.0 to 26(VPUA/VPUB) 1/3/5/10/15 B
Y¢BD3370MUV-M 3.1 10 5.25(VDD) 22 1410440 | o Lo/Pul down) - SPI 4.4 400 +125 VQFN48MCV070

Y : Under Development
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) Speech synthesis LSI for Automotive
) Audio Processors ) ) Analog Audio Processors
) Audio Amplifiers ) ) Speaker Amplifiers
) Video Amplifiers pBeamforming) ) Beamforming

Automolive ICs

Audio & Video

SpeECh SyntheSis LSI for Automotive (LAPIS Semiconductor products)

Support for 105°C / 4ch simultaneous playback / ML22594 Built-in Mask RO

Operating 0 : Operating ROM Maximum SP Am Number of
Part No. Voltage perating Temperature Capaci Number of Playback cPU Out ut 6\1 Mixing DAC Others Package
)’ Frequency & bit) ity Phrases | 7°3130) IF (W (intarnal) 9
Mask 6M " 102475 | g iin 303sec Clock 10/ Speaker terminal
ML22594 451055 | 4.096MHz —40 to +105 External (Builtn 512, | gyiomal 10gmin = | Synehronization | o' 4ch 16bit short circuit | SSOP30
maximum 128M | External 512) Serial detection function

Support for 105°C / 4ch simultaneous playback / built-in Mask ROM

Mask Clock 1.0/ . .

Support for 105°C / 4ch simultaneous playback/built-in Flash/Mask ROM

ML22573/ Mask/Flash - Clock 1.0/ ) )
ML22Q573 271055 | 4.096MHz —-40 to +105 M 1024 201 synchsrggganon AB-class 4ch 16bit Fail safe SSOP30

Support for 105°C / 4ch simultaneous playback/built-in Flash / Mask ROM

Flash “ 1.0/ Speaker terminal sortcircuit

Support for 85°C built-in Flash / Mask R
mgg:‘g‘é 231055| 4096MHz | —40t0+85 Mag';’;'(as‘h 30 43| onofgtitation | ol | don | tebit | Hompeaie poscion | SSOPS0
ML22321/ Mask/Flash 4 Clock 1.0/ . Disconnection detection/
ML22Q321 23t05.5| 4.096MHz —-40 to +85 896K 62 43 synchsrgﬁgaﬂon AB-class 1ch 16bit Temgﬁ;algnérwm%cgg:(%rlcuwu SSOP30
ML22341/ Mask/Flash “ 1.0/ ) Disconnection
ML22Q341 23t055| 4.096MHz -40 to +85 896K 30 43 Stand alone AB-class 1ch 16bit detgrcgu‘%réﬁ[)er:ngrecrax'ure SSOP30
Support for 85°C built-in Flash ROM
4.096MHz Flash 2 Clock _
ML22Q374 20t05.5 (Built-in) —-40 to +85 692K 30 27 syncfggﬁéﬁaﬂon 1.0/D-class 1ch Shgrt I{ﬁ%‘scﬁ‘aet(c)lrlon SSOP16
4.096MHz Flash o 2 ’ _ Disconnection/
ML22Q394 |20to55 (Built-in) 40 to +85 692K 30 27 59 1.0/D-class| 1ch Shartcicut defection | SSOP16
*1 : Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.  *2 : Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2.
*3 : With an external memory module (Max. 128Mbit). Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.
*4 : Mask’s built-in ROM is 6Mbit and an external memory module (Max. 128Mbit) can be connected.
*5 : Total of mask’s internal 512 phrases and external memory’s 512 phrases.
Analog Audio Processors
0 a Proce 0 = Dana qua e
Supply | Curent | INPUT Selector | Input Gain Volume Fader (Rear) |parametic, LPFHPFfor | Mixing | Level . Serial | P pitorion
Part No. vo(l{la)ge eon?m;'mon Single 1SO (dB) (dB) @B) Oupus| EQ Loudness S o ATt | Meter Option interface ms\e}% %) Package
w BD37033FV |71005| 31 | 35 | 21 | otoste | *1ON0TI | HEOTS 1 g | o L ipF | || v | — | FC | 55 |o0002| SSOP-B28
71095 +15t0-79 | +1510-79 LPF High
BD37034FV 36 | 85 | 2n 0to+16 - - 6 [V | v | + |V |V | v |Vollage | FC | 6 |0002| SSOP-B28
Vecl to 13 - - HPF output
Speaker Amplifiers
Portable A . g 0 ONa 3 peaker A . g
Part No. Supply Voltage | Power Dissipation | Quiescent Current | Standby Current | Voltage Gain Output Power (R.=8Q, THD=10%) Distortion Output Noise Voltage Eelenn
) V) (mw) (mA) (LA (dB) Vco=3.6V Vco=5.0V (%) 9
BH7824FVM | 241055 470 35 0 01020 0.60W 1AW 0.07 -94 MSOP8
olatio
Supply Voltage iR Circuit Current voltage Gain CMRR Common-mode input | Max. Output Level| Freq.chara |Input Register
Part No. V) Circuits (mA) Input Type (dB) (dB) Voltag\;/i ?:g\\?e (V) (Ver) (dB) kQ) Package
BH7673G 451055 1 4.8 Bias 0.0 60 5.2 3.8 0.0(f=10MHz) 150 SSOP5
Beamforming
Super unidi
'Supply Voltage|  Operating Circuit Current | Sampling Frequency [Number of Mic|  Mic Pitch
Part No. ) v 0) (mA) (kHz2) (pcs) (mm) Volume Pattern Package
BU8332KV-M | 301036 | -40t085 15 16 2 10 Input volume : -20 to 30d8 (2dB Step) Bidiroctonal | VQFP4s
. . Output volume : -25 to 16dB (1dB Step) Hyper-Cardioid
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) Audio Converters ) ) High performance audio CODEC ) Image Correction Automotive ICs

) Video LSls ) ) Video Decoder Series
) »Video Encoder Series

Audio Converters

High performance audio CODEC (LAPIS Semiconductor products)
Monaural CODEC WCSP type with noise tolerance / LoudSound™
ADC DAC Full/ p Input | Speaker Output . . Head Serial Effect Operatin .
Supply Voltage Maximum | Line CPU B = Other 9 Size
Part No. Half hone Audio i | Temperature | Package
V)7 ttest] ) |toect) B | uplex | Type |Miere | Type | Mg | Ouput | Output| By | 1P | “YE® | chind | EQ| Y00 | Notoh | AL | Functon ™'f5 % (mmxmm)
) Class 'S, DSP, LJ, VIDEO | 20
ML26125HB | 2.7t 36 1 92 | 1 95 | Full |Single| 1 Monaural | 500mW [Monawal| — | SPI | RJ,alow, | v [V | v |V | Vv to  |WCSP25| 2.58x2.48
AB H-low Lbo +85
Monaural CODEC WCSP type with noise tolerance
IS, DSP, LJ,
ML26124-00HB | 271036 | 1 |92 | 1 | 95 | Ful |Single CasS | Monaurl| soomt o | — | SPI | U, sow | — WV VW V[B%O 2000 |wespas | 2564246
H-low
Monaural CODEC with noise tolerance
24 1S, DSP, LJ, -20
ML26124-02GD | 27t036 | 1 |92 | 1 |95 | Ful 2 |C1ass |yl soomi (Mo | — | 5O | Rumiow, | — || | | | VPEO L TG (warNse|  s0x50
AB SPI Llow DO | g5
Ultra compact monaural CODEC
2 2 -20
ML26126D | S027830 | 1 o | 1 | oo | van pims) 1 | s | — | — 89170080 | ol [ ] | e an
Ultra compact monaural CC WCSP type
HVDD 2.7 t0 3.6 ) Class IS, DSP, | _ _ | ™
ML2614HB LVDD 1.6510 275 92 | 1 | 95 | Half |Single| 1 ‘A |Monaural | 00m | — | — | SPI L RJ Viviv i iv :gs WCSP20| 2.46x1.96
age orre 0 or Pane
Power Supply Voltage (V) ) Input/Output Image PWM LVDS
PR e: Vpp Core Vpp I/0 Vpp LVDS lnagejpataSize Coitolinteriace Digital Interface Adjustment Output Transmitter Rackaos
_ Supports up to 2 18bitRGB Interface _ _
BU1573KV |1.40t01.60 | 2.7t0 3.6 WVGA + (864x480) I’C BUS BUS Interface v VQFP64
24bitRGB Interface
BU1523KV |1.65t01.95| 301036 | 3.0t036 W\?éipf?gsii%o) I°C BUS 8bit YUV=4:2:2 v - v VQFP100
ITU-R BT.656
Ue0 DUC J d( e U < U
Power Supply Voltage (V) 5 Input/Output Fog Video
Part No. Voo Core Voo /0 AVop Image Data size Control Interface Digital Interface Reduction Encodar Package
12C BUS 8bit
BUG6521KV | 1.40t01.60 | 2.7103.6 | 2.7t03.6 ITU-R BT.656 Serial EEPROM interface|  YUY=412:2 v v VQFP48C
ITU-R BT.656
Video Decoder series (LAPIS Semiconductor products)
= geo
Suppl Input (Analog) Pixel Samplin Crystal Operating
Part No. Voltagpe}(/V) Torminal Type Output (LVTTL) Frequency Frequpen(?y gjf)%l(l)arnttgé Feature Tem?%?ture Package
CVBSx4 or NTSC .
: ITU-RBT.656 | 13.5MHz, 12.272727MHz, | 27MHz, 24.545454MHz, Simple,
MLB6101A | 335 CVBSXSZ_‘;dSe';f?“ O | hoam | YCOCrbit | 14.75MHz, 14318182MHz | 29.5MHz, 28.6363MHz V' | “smar | 4010485 |TQFP4S
CVBSx4or NTSC | ITU-RBT.656 .
¥ 13.5MHz, 27MHz, CVBS4 input
ML86V7668A| 3.3/25 CVBSx1 + PAL YCbCr 8/16bit X — e —40to +85 |TQFP100
Svideoxd SECAM G 18It 12.272727MHz 24.545454MHz S-video3 nput
CVBS / S-video / Component / RGB
CVBSx4 NTSC | 1R BT6s6 7.99300MHz 7.99300MHz WVGA,
ML86V7675| 3.3/15 +(Comp or S-video)x1 PAL -~ to to Vv EGAandog | —40to +85 |TQFP64
'YCbCr 8bit
+Compx1 SECAM 33.333MHz 33.333MHz RGB supported
Video Encoder series (LAPIS Semiconductor products)
Suppl Output (Analog) Pixel Samplin Crystal Operating
Part No. Volta'é’;%v) Input (LVTTL) Terminal Type Frequency Frequ%ncgy Qecilator, | Feature | Temperature Package
ITU-R.BT.656 NTSC 13.5MHz, 12.272727MHz,  |54MHz, 49.090908MHz, 59MHz,| | No need TQFP48
ML86V76580 338 YCbCr 8bit Cves PAL 14.75MHz, 14.318182MHz 57.272728MHz of LPF | 4010485 |ycspos

CVBS / S-video / Component / RGB

ITU-R.BT.656 CVBS
ML86V7655 3.3/25 YChCr8/16/24bit S-video 14.75MHz, 14.318182MHz, — P/ -40to +85 |TQFP100

13.5MHz, 12.272727MHz, IIP,

NTSC 27MHz, 24.545454MHz,
PAL

RGB 24bit Component 18MHz 29.5MHz, 28.6363MHz, 36MHz

conversion
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Automotive ICs ) Video LSIs ) Display Controller Series for Small to Medium-Sized TFT LCD

) Gate Drivers ) ) Isolated Gate Drivers
) High Voltage Monitor )Temperature Monitor

Video LSIs

Display Controller Series for Small to Medium-Sized TFT LCD (LAPIS Semiconductor products)
T-CON, Video decoder included
Input (Analog) Operating
Supply Voltage Input Output "
Part No. ) Torminal Type (LVTTL/LVDS) (LV‘I‘I’Lﬁ_VDS) Resolution| OSD | MCU Feature Temg%')ature Package
CVBSx2 NTSC | ITU-RBT656 | ITU-RBTES6 | quca Refi’rg’iomrf’a
ML86V8201 3.3/1.5 or PAL | YCOCr 8/16/24bit YCbCr 8bit o WvGa | Line | — |mage auali —40to +85 |TQFP100
S-videox1 SECAM | RGB 18/24bit RGB 18/24bit ge quality
adjustment
77 ML86203 3315 cvBsxi NTSC |\ sr1ormani oG | voa — | = w;éia'r’?"r; fsu”npc‘;f’r‘] —40t0+85 |TQFP8O
o x PAL RGB 18/24bit LVDS 4Lane to WXGA Image quality
(RGB 18/24bit) di t
ITU-R BT.656 ITU-R BT.656 LVTTLLVDS I/F
NTSG | YCbOr 8/16/24bit YCbCr 8bit ver | Text WXGA panel
YrML86206 3.3/1.5 CVBSx2 PAL RGB 18/24bit RGB 18/24bit | e | | — support —40to +85 |TQFP100
LVDS 4Lane LVDS 4Lane Image quality
(RGB 18/24bit) | (RGB 18/24bit) adjustment
ITU-R BT.656 ITU-R BT.656 LVTTLILVDS IF
NTSC YCbCr 8/16/24bit YCbCr 8bit VGA Text WXGA panel support
YrML86286 3.31.5 CVBSx2 PAL RGB 18/24bit RGB 18/24bit | W~ r | i | — | Picturein Picture -40to +85 |TQFP128
LVDS 4Lane LVDS 4Lane Image quality
(RGB 18/24bit) | (RGB 18/24bit) adjustment
CVBSx2 NTSC ITU-R BT.656 ITURBT6S6style | cia C°"“;‘l’j"e’;'n"'de°
ML86V8202C 3.311.8 +(Comp or S-video)x1 PAL YChCr 8/16/24bit YOOCr8/16i24bit | | “yvea | — | — Ima S" uali -40t0 +85 |TQFP100
+Compx1 SECAM |  RGB 18/24bit RGB 18/24bit ge quality
adjustment
Component video
ITU-R BT.656 support
CVBSx4 or CVBSx2 NTSC .| ITU-RBT.656 ST
$rML86240 33115 +(Comp or Svideo)x1 | PAL | YCROTBME24bit | Tygpgy gy | QVGA | Text || Digtalvideoinput@ | g5 4 65 |paatas
RGB 18/24bit " to WVGA | Line Rear camera function
+Compx1 SECAM RGB 18/24bit "
2ch Image quality
adjustment
TCON, Image adjustmen
Input (Analot Operatin
Part No. Sl KGliEgS 2 (el Input (LVTTL) | Output (LVTTL) |Resolution| OSD | MCU Feature Tonaae Package
(\%) Terminal Type F"C)
_ _ ] y QVGA __ | _ |Builtinimage quality | _
ML86V8101 3.3 RGB 18bit RGB 18bit QLD adjustment function 40to0 +85 |TQFP64
QuGA RGB 24 bits supported
ML86V8102 3.3 — — RGB 18/24bit RGB 18/24bit | oMo | — | — image quality -40to +85 |TQFP80
adjustment function
¥ : Under Development
Isolated Gate Drivers
olated ate D B A 1100
Input-side Supply | Output-side Positive 0utput»§ide Isolation 1/Q Delay Minimum Maximum Operating .
Part No. Voliage (V) Supply Voliage (V) Ne\%ll!l;ge (u\?)ply \(ISL!%%? 'IElnrg;e In iﬁ}hp(lﬂ:f len?nyetﬁtu('A) Temper(aotgge range Function Package
Miller Clamp / Fail Output /
Built-in under voltage lock out circuit/
BM6101FV-C 451055 1410 24 -12t00 2,500 350 180 3.0 -40t0 +125 Short ol e ESAT/ SSOP-B20W

Soft turn-off function for short current
protection

Miller Clamp / Fail Output /
Built-in under voltage lock out circuit/
BM6102FV-C 451055 1410 20 - 2,500 200 100 3.0 -40 to +125 Thermal protection/ SSOP-B20W

Short current protection /DESAT/Soft
turn-off function for short current protection

Miller Clamp / Fail Output /
Built-in under voltage lock out circuit/Short
current protection /DESAT/Soft turn-off
function for short current protection

= _ _ Miller Clamp / Fail Output / g
Z7 BM60014FV-C 451055 10to 24 2,500 120 70 3.0 4010 +125 | i i dervontage lock ot circut | SSOP-B20W

BM6104FV-C 451055 10to 24 -12t00 2,500 150 90 3.0 -40to +125 SSOP-B20W

Isolated Gate Drivers with Flyback Controller (AEC-Q100)

Miller Clamp / Fail Output /Built-in under

L 4.5t0 24 _ . voltage lock out circuit/Temperature Monitor/ g
7 BM60051FV-C 45t05.5 9to 24 2500 260 180 50 4010 +125 Short current protection/Soft turn-off function SSOP-B28W
for short current protection
High Voltage Monitor
olated 0 oltage 0 0 A Q100
Part No Supply Voltage 1 Supply Voltage 2 Isolation Voltage Circuit Vurrent 1 Circuit Vurrent 2 |Output Duty Accuracy| Operating Package
) (V) (V) (Vrms) (mA) (mA) (%) Temperature (°C) g
W BM67290FV-C 8.01024.0 301055 2,500 4.6 0.2 +3.5 -40to +125 SSOP-B20W
Temperature Monitor
olated Iempera E 0 0 A 2100
Part No Supply Voltage 1|Supply Voltage 2|Isolation Voltage | Circuit Current 1 | Circuit Current2|  Input Voltage Output Current Output Duty Operating Eelens
} (V) (V) (Vrms) (mA) (mA) Range (V) Accuracy (%) Accuracy (%) Temperature (°C) 9
W BM66002FV-C 9.0 t0 24.0 301055 2,500 3.75 0.2 1.410 4.0 20 20 -40to +125 | SSOP-B20W
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) Isolators Automotive ICs
)DRAM )) Legacy DRAM FP/EDO for Automotive
) ) Legacy DRAM SDRAM for Automotive
») Video Memory for Automotive
Isolators
olato Q100
Supply Veel Supply Current 1@DC | Vec2 Supply Current 2@DC | Channel Number | Max. Propagation | Isolation Voltage Operating
IRER e voltage (V) | (mA) - (mA) (ch) Delay (ns) (Vrms) Tomperatire s
BM67220FV-C 451055 0.21 0.21 2 45 2.5k -40 to +125 SSOP-B20W
BM67221FV-C 451055 0.21 0.21 2 45 2.5k -40 to +125 SSOP-B20W

Standards

DRAM

Legacy DRAM FP/EDO for Automotive

(LAPIS Semiconductor products)

Automotive
Supply Densi Number of Configurati o ) A Ti Refresh Cycl Operating
Part No. Vo(l%\)ge ((el;‘i?)“y Data e ?W"O'?é"xrgﬂ?" Circuit Function ceess fime (?:;?:ﬁes/n%,g)e Ter?g?%t)ure Package
MSM514400DP
x4 1Mx4 60/70 1024/16 TSOP(I1)26/24Cu
MSM514400EP aMm
Fast Page Mode
MSM514260EP 5.040.5 256Kx16 60/70 512/8 TSOP(I1)44/40
MSM5118160FP x16
16M 1Mx16 60 1024/16 TSOP(I1)50/44
MSM5118165FP EDO
-401t0 +85
MSM51V4400EP x4 1Mx4 Fast Page Mode 70/100 1024/16 TSOP(11)26/24Cu
MSM54V16258BP am 40/45/50 512/64
x16 256Kx16 EDO TSOP(I1)44/40
MSM51V4265EP 3.3:0.3 60/70 512/8
MSM51V17400FP x4 4Mx4 Fast Page Mode 60 2048/32
16M TSOP(I1)26/24Cu
MSM51V18165FP x16 1Mx16 EDO 60 1024/16

Automotive

Legacy DRAM SDRAM for Automotive

(LAPIS Semiconductor products)

Video Memory for Automotive

Supply " " : Max.Operating + Operating
Data Rate Densif Number of Configuration Refresh Cycle Cycle Time
Part No. Type | Vohage B | DB | (bankomorxbty Freency (cyolesime) e Features Te’?ge(!gt)“’e Package
MSM56V16160FP 100 10 — TSOP(I1)50
MSM56V16160KP 16M 2x512Kx16 125 8/10 Drivability control | 40 to +85 | TSOP(11)50Cu
YrMSM56V16161NP 166 4096/64 6/7/7.5/8/10 | Drivability control TSOP(11)50Cu
MD56V62160E-xxTAP SDR 3.3:03 x16 100 10 — TSOP(Il)54
64M 4x1Mx16 -401t0 485
MD56V62160M-xxTAP 143 7/7.5110 Drivability control TSOP(I)54Cu
W MD56V72160C-xxTAP 128M 4x2Mx16 166 4096/64 6/7/7.5110 Drivability control | -40 to +85 | TSOP(11)54Cu
w MD56V82160A-xxTAP 256M 4x4Mx16 166 8192/64 6/7/7.5/110 Drivability control | 40 to +85 | TSOP(11)54Cu
SDR : Single Data Rate Synchronous DRAM ¥ i Under Development

(LAPIS Semiconductor products)

Automotive
Suppl : " : Number | Max.Operati ! Power Ct i Operatin
Part No. VoI%gYe D%'if)"y (V?SPJ'X ui{';zlogn e PaeyY | Access Time Cyclﬁ Time_ | Pover Consurgton (mWw) Terﬁperan?re Package Notos
V) P Bits () (ns) | Operating |Standby| " Ta ('C)
Asynchronous serial read/write,
Write mask function, Output data
MS81V04160AP am (262,214x8)x2 x16 50 18/23 20/25 288 10.8 QFP100 control, Cascade, Two-port,
2 common WCLK ports.
3.310.3 —40 to +85 - -
Asynchronous serial read/write,
Write mask function, Output data
MS81V26000-25TPZP3 26M 1,114,112x24 x24 40 12 25 576 18 TQFP100Cu control, Cascade, The top
address can be specified




Automolive ICs

) Serial EEPROM ) ) Automotive EEPROM
) FeRAM ) ) Ferroelectric Memory

Serial EEPROM

Automotive EEPROM
05°C Operatio : PRO 2) BR24A erie A Q100
P s {"BAY| Bliomay | Sy el e | e | i
BR24A01A F-WM FJ-WM - 1K 128x8 | 2.5t05.5 2 2 5
BR24A02 F-WM FJ-WM FVM-WM 2K 256x8 | 25t05.5 2 2 5
BR24A04 F-WM FJ-WM - 4K 512x8 25t05.5 2 2 5
BR24A08 WM FJ-WM - 8K 1Kx8 |25t055| 2 2 5 ol 100 | a0
BR24A16 F-WM FJ-WM - 16K 2Kx8 251055 2 2 5
BR24A32 F-WM - - 32K 4Kx8 251055 3 2 5
BR24A64 F-WM - - 64K 8Kx8 251055 3 2 5
125°C Operation Microwire BUS EEPROM (3-Wire) BR93Hxxxxxx-2C ser
O o e e i i
BR93H46 RF-2C RFJ-2C RFVT-2C RFVM-2C 1K 64x16 25t05.5 3 10 4
BR93H56 RF-2C RFJ-2C RFVT-2C RFVM-2C 2K 128x16 25t05.5 3 10 4
BR93H66 RF-2C RFJ-2C RFVT-2C RFVM-2C 4K | 256x16 |251055| 3 10 4 2001 100 | 100
BR93H76 RF-2C RFJ-2C RFVT-2C RFVM-2C 8K 512x16 25t05.5 3 10 4
BR93H86 RF-2C RFJ-2C RFVT-2C RFVM-2C 16K 1Kx16 25t05.5 3 10 4
125°C Operation SPI BUS EEPROM BR25Hxxxxxx-2C series (AEC-Q100)
Rarthic; SOP8 SO:‘?: s e S'I'quQZP-BB MSOP8 D?gi?)“y (BVJ}Df'%I;‘rg?t; r;lxséllgé)%)\é/) (;L;:::g (mA) St;nd;:’ﬂ;);; :I’:I/'r::)c(yl':l:) t%:égéi{‘gg;e Erzgumreag)ce r?%aiaso)n
BR25H010 F-2C FJ-2C FVT-2C FVM-2C 1K 128x8 | 251055 4 10 4
BR25H020 F-2C FJ-2C FVT-2C FVM-2C 2K 256x8 25t05.5 4 10 4
BR25H040 F-2C FJ-2C FVT-2C FVM-2C 4K 512x8 |25t05.5 4 10 4
BR25H080 F-2C FJ-2C FVT-2C FVM-2C 8K 1Kx8 25t05.5 4 10 4 _40to 100 100
BR25H160 F20 Fu2C FVT-20 FVM-2C 16K | 2Kx8 |251055| 4 10 4 +125
BR25H320 F-2C FJ-2C FVT-2C FVM-2C 32K 4Kx8 25105.5 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 Operation SPI BUS
BR35H160 F-WC FJ-WC FVT-WC FVM-WC 16K 2Kx8 25t05.5 3 10 5
BR35H320 F-WC FJ-WC FVT-WC FVM-WC 32K 4Kx8 25t05.5 3 10 5 4010 - 0
BR35H640 F-WC FJ-WC FVT-WC - 64K 8Kx8 25t055| 55 10 5 +125
BR35H128 F-WC FJ-WC - - 128K | 16Kx8 |[25t055| 55 10 5
FeRAM
Ferroelectric Memory (LAPIS Semiconductor products)

Parallel BUS FERAM MR48Vxxxx Series

Memory Density Configuration Supply Voltage g Read/Write " Operating Temperature
Part No. (bit) (wordxbit) ) Operating speed RN Data Retention Ta (C) Package
=7 MR48V256C 256K 32Kx8 27t03.6 tre=150ns 10" Times 10 years -40to +85 TSOP(1)28

I’C BUS FERAM MR44Vxxxx Series

SPI BUS FeERAM MR45Vxxxx Series

MR45V032A 32K 4Kx8 2.71083.6 fok=15MHz
SOP8
MR45V256A 256K 32Kx8 3.0t03.6 fok=15MHz 102 Times 10 years -40 to +85
W MR45V200A 2M 256Kx8 271036 fek=34MHz DIP8
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) Operational Amplifiers ) ) Standard

) ) High Speed
) ) Low Noise

) Comparators ) ) Standard

Automotive ICs

Operational Amplifiers

Standard
0 o B e Operational A D B A 1100
Part No Product CH Supply Voltage | Circuit Current | Input Offset | Input Bias | Output Current | Input Voltage Range | Output Voltage | Voltage Gain| CMRR PSRR | Slew Rate | Gain Bandwidth | Operating Temperature Feaenn
: Grade v) (mA) voltage (mV) | current (nA) (mA) (V) Range (V) (dB) (dB) (dB) (Vius) | product (MHz) (°C) 9
BA2904YF-C [ ] SOP8
BA2904YFV-C | @ | 2 | 31036 0.5 2.0 20 30  |VeetoVcc-15| VeetoVee-15| 100 80 100 0.2 0.5 -40to +125 | SSOP-B8
BA2904YFVM-C | ® MSOP8
BA2902YF-C [ ] SOP14
4 | 3t036 07 2.0 20 30 VEE to Vce-1.5 | Veeto Vee-1.5 | 100 80 100 0.2 05 -40to +125
BA2902YFV-C | @ SSOP-B14
BA2904YF-M [ ] SOP8
BA2904YFV-M | @ | 2 | 3t036 05 2.0 20 30 VEEto Vee-1.5 | VEEto Vee-1.5 | 100 80 100 0.2 0.5 -40to +125 | SSOP-B8
BA2904YFVM-M | @ MSOP8
BA2902YF-M [ ] SOP14
4 | 31036 0.7 2.0 20 30 VEEto Vee-15 | VEEto Vee-1.5 | 100 80 100 0.2 0.5 -40 to +125
BA2902YFV-M | @ SSOP-B14

High Speed

Product Grade : @...Automotive

plifiers (AEC-Q100)

Product Supply | Circuit Current | Input Offset | Input Bias | Output Current | Input Voltage Range | Output Voltage | Voltage Gain| CMRR | PSRR Slew Galn | Operating Temperature
Part No Grade | CH V"('sa)ge (M) | Voitage (mV)|Current (nA)|  (mA) " Range (V) (dB) @) | §ae |eiqdvih, o) Package
BA3472YF-C [ ] SOP8
BA3472YFV-C | @ | 2 | 31036 4.0 1.0 100 30 Veeto Vec-2.0 | Vee+0.3t0Vee-10| 100 97 97 10 40 | -40to+125 | SSOP-B8
BA3472YFVM-C | @ MSOP8
BA3474YFV-C | @ | 4 | 31036 8.0 1.0 100 30 Veeto Vec-2.0 | Vee+0.3to Vee-10| 100 97 97 10 4.0 -40to +125 | SSOP-B14
BA3472WFV-C | @ | 2 | 3t036 4.0 1.0 100 30 Veeto Vee-2.0 | Vee+0.3t0 Vee-10| 100 97 97 10 4.0 -40to +125 | SSOP-B8
BA34T4WFV-C | @ | 4 | 31036 8.0 1.0 100 30 Veeto Vee-2.0 | Vee+0.3t0 Vee-10| 100 97 97 10 40 | -40to+125 | SSOP-B14
Product Grade : @...Automotive
Low Noise
Operational A D = A 1100
Product Supply | Circuit Current | Input Offset | Input Bias | Input Refered Naise | Input Violtage Range | Output Voltage | Voltage Gain| CMRR PSRR | Slew Rate | Gain Bandwidth | Operating Temperature
Part No. Grade CH VD(I{/a)ge (mA) voltage (mV) | Current(nA) | Votiage (sVrms) V) Range (V) (dB) (dB) (dB) (Vius) | Product (MHz) (°C) Package
BA4558YF-M [ ] SOP8
BA4558YFV-M | @ | 2 | :4tos15 3.0 05 60 1.8 | Vees1.0toVoo-10 | Veest OtoVec-10 | 100 90 90 1.0 2.0 -40to +105 | SSOP-B8
BA4558YFVM-M | @ MSOP8
BA4560YF-M [ ] SOP8
BA4560YFV-M @ | 2 | #tos15 3.0 05 50 1.0 | Vees1.0toVoo-10 | VeestOtoVec-10 | 100 90 90 4.0 4.0 -40to +105 | SSOP-B8
BA4560YFVM-M | @ MSOP8
BA4580YF-M [ ] SOP8
2 | 210116 6.0 0.3 100 0.8 | Vee+15toVec-15| Veerl5toVeo-15 110 110 110 5.0 10.0 | -40to +105
BA4580YFVM-M | @ MSOP8
BA4584YFV-M @ | 4 | 2016 1.0 0.3 100 0.8 | Veet15toVee-15 | Vee+t 5o Veo-15 110 110 110 5.0 10.0 | -40to+105 | SSOP-B14
Product Grade : @...Automotive
Standard
Open-Collector Comparators (AEC-Q100)
Part No Product CH Supply Voltage | Circuit Current Input Offset Input Bias Output Current |Input Voltage Range| Voltage Gain | Response Time | Operating Temperature Package
i Grade (V) (mA) Voltage (mV) Current (nA) (mA) (V) (dB) (us) (°C) 9
BA2903YF-C [ ] SOP8
BA2903YFV-C o 2 210 36 0.6 2 50 16 VEE to Vce-1.5 100 1.3 -40to +125 | SSOP-B8
BA2903YFVM-C | @ MSOP8
BA2901YF-C (] SOP14
4 21036 0.8 2 50 16 VEE to Vce-1.5 100 1.3 —40 to +125
BA2901YFV-C (] SSOP-B14
BA2903YF-M [ ] SOP8
BA2903YFV-M | @ | 2 21036 0.6 2 50 16 VEE to Vee-1.5 100 1.3 -40to +125 | SSOP-B8
BA2903YFVM-M | @ MSOP8
BA2901YF-M [ ] SOP14
4 21036 0.8 2 50 16 VEE to Vce-1.5 100 1.3 —40 to +125
BA2901YFV-M | @ SSOP-B14

Product Grade : @...Automotive
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Automolive ICs

) Voltage Detectors (Reset ICs) )) Standard Voltage Detectors

Voltage Detectors (Reset ICs)

Standard Voltage Detectors

Voltage Detectors

\Volizge Detecion] \Yoltage | RESET Active | Detection | ytpyt | Circuit Current(uA) | Hysteresis [ L'Output Current(mA) | RESET Acive | Delay Circuit
(FETRE: RS Preciion () | PSRGTO™ | Y99 P | Type ON oFF | O [Vootv [voo—z.av| patedms | i B
BD48ExxG-Mseries 0518\/;:)(? s |23106.0 09510100 | 0.1 Qren 00 0 _ _ SSOP5
0.1V step (Vs=4.8V) | (Vs=4.8V) Vsx0.05 1.0 4
BD49ExxG-Mseries 38 type *1 231060 | 09510100 | 0.1 CcMOS - _ SSOP5
BD52ExxG-Mseries 0513\4;;? £ 231060 | 0950100 | 0.1 g%eir? 055 Variable 9 SSOPS
04V step (Vorr=48Y) | (Vomr=gy) | VOE005 | 1.2 5
BD53ExxG-Meseries 38 type +1 231060 | 09510100 | 0.1 CcMOsS Variable 9 SSOP5
BD45Exx5G-Mseries oégvt;;eep 41 | 231048 | 08510100 | 0.1 50 _ SSOPS5
BD45Exx1G-Mseries Oé}s\lt%eep 41 | 231048 | 08510100 | 0.1 Qren 100 _ SSOPS5
BD45Exx2G-Mseri 0.1V step
-IViseries 26 type +1 23t04.8 | 095t0 10.0 0.1 00 0 200 - SSOP5
0.1V step (Vorr=48Y) | (Vom=gy) | Voe005 | 1.2 5
BD46Exx5G-Mseries 6 type + 231048 | 095t0100 | 0.1 50 . SSOP5
BD46Exx1G-Mseri 0.1V step
XX =IVlseries 26 type +1 23t04.8 | 09510 10.0 0.1 CMOSs 100 - SSOP5
BD46Exx2G-M:series oékvt;;p 1 231048 | 095t0100 | 0.1 200 _ SSOP5

*Detection voltage is applied in the "xx" of part No.. Ex. : In case of 2.3V detection voltage in BD48ExxG-M series, Part No. is BD48E23G-M.
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) QFP Packages ) ) QFP<Pin Pitch:0.8mm> ) PTQFPV<Pin Pitch:05mm> p P VQFP<Pin Pitch:05mm>

) SON/QFN Packages ) ) HSON-8<Pin Pitch:0.65mm> p ) HSON-A8<Pin Pitch:0.8mm>
P » VQFN<PIn Pitch:0.5mm> b p VQFN-X<Pin Pitch:0.5mm> P p VQFN-V<Pin Pitch:0.5mm>
D D VQFN-SV<Pin Pitch:0.5mm> P P VQFN-MCV<Pin Pitch:0.5mm>

IC

IC Packages(ROHM)

Please refer package from pae P40, for LAPIS Semiconductor products

QFP Packages (Unit: )

VQFP<Pin Pitch:0.5mm>

QFP<Pin Pitch:0.8mm>

QFP44

Tray:1,000pcs
Embossed carrier tape:1,000pcs

9.0£0.2

TQFPV<Pin Pitch:0.5mm>

16.0+0.3

TQFP100V

16.0:0.3
14.0:0.2

Tray:500pcs
Embossed carrier tape:500pcs

VQFP48 VQFP48C
3
J
=
1+
%t
24,
839
- Q
33
Tray:1,000pcs Tray:1,000pcs
Embossed carrier tape:1,500pcs Embossed carrier tape:1,500pcs
12.0+0.2 16.0£0.2
VQFP64 VQFP100 14,0201
75 51|
50
o ol 76 I6)
9| 9%
E 38
o [l o
100§ Q 2%
m’ﬂ 1PIN M?iRK
p:
SHo
“—"E’. g
£k
Tray:1,000pcs -l Tray:500pcs

Embossed carrier tape:1,000pcs

Embossed carrier tape:500pcs

SON / QFN Packages (Uni )

HSON-A8<Pin Pitch:0.8mm>

HSON-8<Pin Pitch:0.65mm>

2.9:0.1
(MAX 3.1 include. BURR)

(2.2)

(0.05)

HSON-8

5678 @

0475 al
[Bzs65 el:

50| o
7 353
d s

3.0£0.2
2.8

T 34 & 43
1PIN MARK &

+0.03 0

0.6MAX
|

002

0.02

Embossed carrier tape:3,000pcs

35:0.1
(MAX 3.70 include. BURR)

HSON-A8

4.65+0.2
3.65+0.1

EENE 5
055] | \4pIN maRK

Embossed carrier tape:2,500pcs

VQFN<Pin Pitch:0.5mm>

VQFN-X<Pin Pitch:0.5mm>

VQFN-V<Pin Pitch:0.5mm>

Embossed carrier tape:2,500pcs

VQFN28 VQFN36
5.2+0.1 6.2+0.1
(1) 80501 (1.1) Jo6.0=0.1
2115 IFi2 19
- 2 14 ‘_ 28 18
FE s s
R (o) 8 28 x
1 7 39 g
o) 13
(=} | o 0 >
> 8l @ 2| <
C.’,j S| S S =
& i &
of * & =1
¥ +

Embossed carrier tape:2,500pcs

VQFN016X3030
3.0=+0.1
NE

1PIN MARK

S| 16 ;
B

3138 i
mnnn

¥ 9

0.75 0.25*3.8%

Embossed carrier tape:3,000pcs

VQFNO020V4040
4.0=01
s
1PIN MARK

filalalialal
¥ i
0.05
1.0 0.25*303
05

Embossed carrier tape:2,500pcs

VQFN-SV<Pin Pitch:0.5mm>

VQFN-MCV<Pin Pitch:0.5mm>

VQFN28SV5050
5.0:0.1
o
1PIN MARK

nnnnn
7+0.1

1

28p
B
pt =]
sl B
i B
< 5
o| 22p

¥

[—honadng N
21 ™ 55+0.05
g os] | ] 0252883

Embossed carrier tape:2,500pcs

VQFN32SV5050
5.020.1
: H
7
S
6
o
1PIN MARK
x
v ;?
gt p
2T/ 2y §
i=[0.08 Ts} 2 e
o
=]
Coz 24201 2
J| 8
- 3 (9 -
S L
< q |=
S g
25 e nnnn e
f 24 17
0.75
=8 +0.05
05 0.25_0.04

Embossed carrier tape:2,500pcs

VQFN48SV7070

7.00.1

7.0£0.1

3
1PIN MARK

24
° 10.05
0. 0.25-0.04

Embossed carrier tape:1,500pcs

VQFN48MCV070

7.0£0.1

7.0+0.1

LY
1PIN MARK

E 1.0MAX

o] Toal] o

0.08

Embossed carrier tape:1,500pcs
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IC
IC Packages(ROHM)

) SOP Packages ) ) SOP<Pin Pitch:1.27mm>

) ) SSOP-A<Pin Pitch:0.8mm>
) ) SSOP-B<Pin Pitch:0.65mm>
) ) JEDEC<Pin Pitch:1.27mm/0.65mm/0.5mm>

Please refer package from page 40, for LAPIS Semiconductor products

SOP Packages e

SSOP-A<Pin Pitch:0.8mm>

SOP<Pin Pitch:1.27mm>

SOP8 SOP14 SSOP-A24
10=0.:
(MAX .35 etize BURR) 8.7+0.2 %Ax 10.35 include BURF:)S
(MAX 905 include BURR)
8785 A [HAAARAARRARA
o HAAAAA ol
< 3 SIS
g3 [0 g 230
HHH
254 EEEEEEE R
3 3 I )
- .;ﬁ’r ~—° 0.38:0.1
.27 042201 s .
Embossed carrier tape:2,500pcs Embossed carrier tape:2,500pcs Embossed carrier tape:2,000pcs
SSOP-B<Pin Pitch:0.65mm>
SSOP-B8 SSOP-B14 SSOP-B16 SSOP-B20W
6.5+0.2
3.0£0.2 +
(MAX 3.35 include BURR) 80202 5002 ZHOH ARAAAAA )
Hiii T LETRITEY ol o
© o o) 5 o
2y s 3 e 33 :- 5 3
13 ] o 3 33 o z 5 e £
TEEEE CEELLL = o 3
1 8
Tesd - 0.15+0.1 0.15+ 0.1 ?HHHHHHHHF'O
z; ? m y 0.15+0.1
= .“3_[ Iy [
" ol 052 3 T8 oes e 2 oss SR S |
o228 roomm . o22x0.1 02201 i = ol.sL A S
4 0.22+0.1
Embossed carrier tape:2,500pcs Embossed carrier tape:2,500pcs Embossed carrier tape:2,500pcs Embossed carrier tape:2,000pcs
SSOP-B20 SSOP-B28 SSOP-B28W SSOP-B40
9201
65:02 o 10.;? ;‘colfde SO e ssivauce i) 415 136202
20 11 28 15 DARARARARAARAD (MAX 13.95 include BURR)
AARAAARA
o o HAAAAAACAAAAAE o 0 o
S S j o o [O AAARAARAAAAAAAAAAAARR
<« < 3| o| o
o < O I oo ol o
., FHYEGHEEE o @ HE
1 10 ~oe o} O ol S
Lossaos _HOHHHHHHHHHHHHCH) ”W””””” Sel = O 2
b1 ! 1 14 [l \tPIN MARK " Joos R EE L EEEELL =
A - 017 20,03 1 20 |
ol S
—~ls 065, a1l 3 z 01501
z - T - r_
JLo22+0.1 P
looals) Sl oes 0.22+0.1
Jo22=01 065 | 0222403 &lo0s@) ’ o el
Embossed carrier tape:2,500pcs Embossed carrier tape:2,000pcs Embossed carrier tape:1,500pcs Embossed carrier tape:2,000pcs
JEDEC<Pin Pitch:1.27mm/0.65mm/0.5mm>
SOP-J8 TSSOP-B8 TSSOP-B30
10.00.1
4.9:0.2 (MAX10.35 include BURR)
(MAX 5.25 include BURR) 3.0+0.1 | 30 16
s (MAX 3.35 include BURR) HAAAAHAAAAAAAAH
- 8765 4°x 4°
Apfaf A J O
g g P 3 33
g9 |o E 33 Ck
S
j g I‘j’ g i ZHE 3 Q O
0.545 | @J}M 0.525] l\||:>|N MARK 0,145*398 ,‘m H H H H H H H H H H H|H5
S % Bl - 0451 \1PINMARK 0145 0.0
3 = L ¥ g&lo0s 1145 20,03
gy T R X
= w0 2| 2|
E 2, Eloils 3 .D’-f’o.es 0.245383 Goosm
0.42+0.1 ~lol
Embossed carrier tape:2,500pcs Embossed carrier tape:3,000pcs Embossed carrier tape:2,000pcs
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) HSOP Packages ) ) HSOP<Pin Pitch:0.8mm> Ic
) ) HTSOP-J<Pin Pitch:1.27mm>

) ) HTSSOP-B<Pin Pitch:0.65mm:> ’ C PaCKageS( R OH M )

) Small Packages ) ) SOP Type

| Please refer package from page 40, for LAPIS Semiconductor products |

HSOP Packages (unit:

HSOP<Pin Pitch:0.8mm> HTSOP-J<Pin Pitch:1.27mm>

HSOP-M28 HTSOP-J8

18.5+0.2 (MAX 25?nxc(|)u1de BURR)
(MAX 18.85 include BURR)

=
£

28 15
ARAAARAA———AAAAAAR

B
o

H
0
~

©)

EEELEEEI====TLELEL]

6.0+

9.9x0.3

0.05
0177363

+0.1
02755

0.370.1

Embossed carrier tape:1,500pcs Embossed carrier tape:2,500pcs
HTSSOP-B<Pin Pitch:0.65mm>
HTSSOP-B20 HTSSOP-B24 HTSSOP-B28
6.5:0.1 78201 9.7:0.1
(MAX 6.85 include BURR) (MAX 8.15 include BURR) (MAX 10.05 include BURR)
(4.0) (5.5
20| 11 28 15
93 13 S OrTTI g
33 [o— B 2 5 o L — — Lof™
EEEELELEL) LEELLLLELLR)
025! o ' T
= 0.625) 1PIN MARK
- 5 2
i E - Ejan
2gg S0 - gy [EI00815] - 88 \{C[008 s
8 8 oes| | |024388 8| & ass| | 0248 m0osm 8 & oegl | 02488 eryomm
sls N sl Sl ol
Embossed carrier tape:2,500pcs Embossed carrier tape:2,000pcs Embossed carrier tape:2,500pcs
HTSSOP-B54
18.520.1

(MAX 18.85 include BURR) o
45

9.5:0.2
7.5:0.1
(5.0)

0.17:563
Embossed carrier tape:1,500pcs

Smal I PaCKages (Unit: mm)

SOP Type

1.0Max.

0.85:0.05

SSOP5 SSOP6 MSOPS8
2.9+0.1
29:02 29:02 (MAX 3.25 include BURR)
.,+6
* 6 5 4 o g
. E E E . 8 7 6 5
ol o= £ o e 4 HAHHA
3 % 3 3% ~
> I o = |
N -~ o 2 3 s o 2
| —FO8 i E
12 3 ¥ o Q & 3
S| J
H\dHH S—
+0.05 +0.05 1 3 2 T
013 -0.03 2 _Jll 013003 0475 | 0.145'0%8
3 e 1PIN MARK S52-008
ki
] Y S—— % - 2
2 P S ———
& 4 7 % Qr 4
o s 042832 T 042'853 algl L]\ Il ozttt
sl gl 09 2 095 33 6
bt B SRE] S £lg 0081
3 S
Embossed carrier tape:3,000pcs Embossed carrier tape:3,000pcs Embossed carrier tape:3,000pcs
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IC

IC Packages(ROHM)

) Power Packages )) POWER-3PIN
» ) POWER-4PIN

) ) POWER-5PIN

» ) POWER-7PIN

Please refer package from page 40, for LAPIS Semiconductor products

Power Packages (Unit: mm)

POWER-3PIN

POWER-4PIN

T0O252S-3 TO252-3 TO263-3 S0T223-4
6.5:0.2 1.2£0.1 6.53:0.05
102 [§| 025:0.06!
N 5.1%0" |, 0.27:0.1 Py +0.13
< 65:0.2 S5 4572047
3 cos5 003 02 | 28202 +§ 1.27+0.05
= T FN S\ B1m0d 05:0.1 L 2610, 8 B
o [T H w
B S @ af [T FIN & |5
] | § 29 ~ sl T— - o220 < |9
3 3o 24 S E o @ < - 5; 109 3lg
; Im w Jo1-01 & N
ﬁ*‘é’ H 1 o e O b 5| 26901 L T° 5
3 e 1o el S 9
o +6 0,00 00 00)
0.95 40_;;0‘ T i H 7022 2| &
|lL_0.27+0. 0.65, o —
3 L 02701 - 05:0.1 by .
T 0.6:0.2 1.0:0.2 08350065 40240 ;
2.3:032302 * P
8 129520065 2.54BSC 0.25BSC %
B . 020850 <
+ 352 3
{10.0815) - g X
S| ).71+0.
23 || 0.65:0.1 Goos@ <l 3 232005 0712005 76 70
= ©| S
=l s 4.6:0.1
Embossed carrier tape:2,000pcs Embossed carrier tape:2,000pcs Embossed carrier tape:500pcs Embossed carrier tape:2,000pcs
T0252S-5 65:02 TO252-5 HRP5
2020 93950125
1.2:0.1 (MAX 9.745 include BURR)
5193 0.27:0.1 3 882401
W —
S = (6.5 1905+0.1
cos b e
3 cos e T
- FIN
o - Mool o 65:02, 53.02
g S 23 s a\| 51187 05:0.1 e Ol s o
¥ = oif 2 9 i S N <
@ Wi FIN I = 3
3 —] ~ W) = il
2 45 +6° S g ® =
071 M il o o & HHEOH
0.27:0.1 G125 = o 12345 4550
Ill | o 1.2575 4.5° 24’57 o
0.6:0.2 0.27%%
3 0.5:0.1 i 6.05
Sy 05| 12z []1.0:02 M
L f )
- 0
S El0.08S = 0.73+0.1
A 0.27:0.1 @[0.08@) n e _
3 137 8 iz 00809
s

Embossed carrier tape:2,000pcs

Embossed carrier tape:2,000pcs

Embossed carrier tape:2,600pcs

Tt

Embossed carrier tape:500pcs

TO263-5 T0O252-J5
o
2 +0.13 2
1016 1.0 3 4.57-0.17 5
o 1.27:0.5 9
& 1)
w = 7120 E:
2] < ,_
[ — - 1 E
N © S +0.15 5| ki
2| 269201 LU o
| 2690, 1 -
R R 3
H H H H 742 32 Sﬁi d
d M2 |45
o 0635:0.065 ) 14201
1234 B 0835:0065 | 40040 8
1.70BSC _l.o.2sBSC &

L2l 10.10£0.3

4°24°
0.53:0.03

Embossed carrier tape:2,000pcs

POWER-7PIN

HRP7
9.395 = 0125
(MAX 9745 include BURR)
3 882201 1905+0.1
o
~ ©5)
3]
2 3 e
s ol g S
I N Il
3 3
3
HHHHHEE -
11234567 I5 5@?
0.8875 55555
. _0272%0s
Sy
w
P
S
3
2
2
3

Embossed carrier tape:2,000pcs
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IC

LAPIS Semiconductor LSI Packages

»)SSorP
)) TSOP(Type 1)

) SOP Packages ) ) SOP

These package size are an example. For details, please inquire to the sales.

(Unit: mm)

SOP Packages

SOP

SSOP

9.70£0.10 650 15.95+0.10
@ ® - (€2 ()
gle ___:::;_:::::_mV m_ TEBITEEELT gle :E:g:ﬁ
y o=
3 g L 1|5
={= el ISk
m S £ o O 2 0.08
CELLELELELL! CELLEELLELLEL] - UEELELLEELRELD 022 ‘o7
INDEX MARK _©) ® (.17£0.05 INDEX MARK _/® oawq .
MIRROR FINISH MIRROR FINISH 37 100y
0.30TYP o4gTyp.| 00 (5 J020)]
w - S
N 2
. S N =+
s % 1.000.20 % 2.05+0.30
M 3 g 0~10°
e n @ A o~ee o 2 -l
) S %_ 7 & 8 @ 1.20:£020
@ [7]0.10] [SEATING PLANE g 0.50 w 7 1.30TYP.
i 0.60£0.20
o = = 7] =
9.70+0.10
5.00.2 22 240
@ @
025TYR, 063 RRAAARRRARARR ARRRARARRARAR
RIS ol o o) o @)
g2 HE 8
o JH3 dE -
N
INDEX MARK o o o)
o 0.45:0.1 = EEEEELLELER, CLEELELEELELL:
s Eod Y INDEXMARK /)| ®) 750,05 O]
™ MIRROR FINISH 0.1720.
m E -0.08
DETAIL DIMENSION OF LEAD w 0.30TYP. 0.24 57 E
y 1.040.1 S )
= M & 1.00£0.20
@ t 2 | v FJeozm".
© = 0.50TYP o e =
= m L losorve o ol 3 [ oso
o S $ 33 | 10.60£0.20
17} / =S
7] a
4.90+0.20
5.25Max(Include burr)
® ®
Sre ANy
ik
8lal I
P i @ 0.20+0.05/-0.01
INDEX MARK
0.545 0.42+0.10 m
o
+
w0,
N
©
0|
N~|
© ol
o
o
7]

TSOP(Type l)

8+0.10

TSOP (1) 28

\__INDFX. MARK

13.40. 20
8+0.10

MIRROR FINISH

LB

0.80=£0. 20

J,o?mo

0.50 TYP.

|
[y
1N
E

0.60£0.15
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) SOP Packages )) TSOP(Typell)

) QFP Packages ) ) QFP

IC
@] LAPIS Semiconductor LSI Packages

These package size are an example. For details, please inquire to the sales.

(Unit: mm)

SOP Packages

TSOP(Type Il)

20.95+0.13
60 @0)
nnoaAAAAAAAR aognAAAAA@AARA
]l@
SlsS
H|
|2
=1
HoBE0eeEeE LEELEE L) ~
INDEX MARK /@ @ 0. 12021
+0. 08
0. 80] 0-37 .07 0. 80TYP
3 = _Twﬁ V0~8°
3 ol sl = [
b =R
= _|:|<I_D 0.10[C SEATING PLANE  H| | € 0.5040.10
o |
o =3
7]
T
18.41%0.10 22.220.10
(@) @ (@] @)
DORAAAAAAR AAAAAAAAAA HAAAAAAAAAAAAAAAAAAAAAAAAAR
g2 e
ol o| S
il g4
R ge
=ls — =
r 2
ELEEELL ELEEELELL] 0.16 .me EEEEEEEEE FEEEEEEEEEFEEELLL 0.145+0.05
INDEX MARK (D) @ INDEX MARK @)
0.805 TYP. 080 || 0.37 75 MIRROR FINISH 0327008
0.16 0.71 TYP. (0.80] 94 -0.07
) 0.80TYP % 0.80+£0.20
-3 <
g z HEi
M.-. = | y0-6° :4u I *Il V0~8°
= [S[0.10] \SEATING PLANE 3] K = e 5_ 7
= i = o5 3 050
W Hs 0.50£0.10 W HY :
7] s 7 == 060+0.10
= =
17.14+0.10 20.95+0. 10
mgnnnnn nnnnnan@ @unnnnnnnnnnnnnnnnnnnnnn@
gle s|=
F[F T
BN gle
o | =] 7 i
G| T OgEog T
r_,“mmwxgmg_m:@ aawv 0.170.05 GELEELEEEFEEEEEEE) E:Eﬁmu
1.27] ||0.4200 INDEX MARK /)
095 TYR &0.21® WIRROR FINISH o | oso®
- . -0.07
0.88TYP. . 0. 160
. 0.80:£0.20
= . 0.80£0.20
< o >
R : _ ) i 2 x
N — Olw S n
% %% -_ 7 _._Ou Tatataan M | Urlwolmg
= q3 s 0.50 TYP. = SEATING PLANE 8 ]
E H2 _ =~ rEE Sg [®
050010
a I 0.60=£0.15 o a3
o sl ) g & 0.60
(7] n ol o
= -

(Unit: mm)

QFP Packages

QFP

P-QFP100-1420-0.65-TK

24.80+0.4
20.00 TYP.

18.80+0.4
14.00 TYP.

0.17+0.05

7R
SEATING PLANE

3.10 MAX.

0~0.30

2.40 TYP.

1
1.240.20

14.50+0. 20

10.50+0.10

2.25 NAX.
1.85+0.10

2.00%0.20

Al

5
F s &l
4 b
3 | ol | _J125+0.00
kd =
S|
INDEX MARK
WIRROR FINISH
[{]
'd
o
i
(¢}
2000.20
&
< L0~10
3 1.20
k! 1.25+0.10

QFP44
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IC

LAPIS Semiconductor LSI Packages

») TQFP

) QFP Packages )) QFP

These package size are an example. For details, please inquire to the sales.

(Unit: mm)

QFP Packages

QFP

12.00£0.20

$0~8°

16.00+0. 20

g o 1.00%0.20
u] S m Lt INDEX_MARK
o  ANDEXMARK R 0.60£0.15 MIRROR FINISH 0~8
S MIRROR FINISH g 0. 8OTYP =
1 = . . . .
M 0.60+0.2
- 0.145%£0. 05
o
i
(=]
<] [+e]
a &
<) &
e <}
o ~
[Xe) [fe]
S ®@ Q) m
H @
; 0.2 o g == ® o g
= ] - Z 3 =l (1.00) g g = g 1.00TYP
i 5 0~10° S g <l = 2
< E 7 5 3 J0~8° GO 2 S
= = O U~ 7S U™
¥ O g : 0.6 TYP. INDEX MARK 2 0.600.15 @ = | [L_lo.501YP.
. = () = 7 INDEX MARK /(D 7 & losoxoas
[ INDEX MARK o 0.67+0.15 MIRROR FINISH i ) 7 600,
2 = [0.50] g
=] MIRROR FINISH s . 0.50 = pd
+ A .
& L.oxo.2| 0.5 Jo.22:0. 05 (5 To. 0@ 0. 145 0%
.4.. 0.170.05
& ¥
g 3 g
o © =]
g - g
(<]
T o o
a = =
25.0020.20
o
20.000.20 .8 3
E{h 1l
=| 4 =
2.50=£0.20 I8 g
8 | T =y 1.00:£0.20
I o ~7° =
el Ep TR
o = 1.30 3 5|l Joso=os =g —0~8
@ % < L#A=0.10 8 S 0.50:£0.10
0 - o [=] 2
] 0 2
g i Jo.10] =
m 0.09~0.20 b~
M . (710, 10] \SEATING PLANE M
S SEATING PLANE © ®
<1 < &
- o <]
o [ e
P o '
(<] = o

TQFP

42



IC

LAPIS Semiconductor LSI Packages

) QFN Packages )) WQFN
) BGA Packages )) TFBGA

These package size are an example. For details, please inquire to the sales.

QFN Packages (Urit: mm)

WQFN24 P-WQFN32-0505-0.50-A63 WQFN64
g :
4.00£0.05 S|% © 3
= =S DETAIL A e g g
IPIN INDEX g 33 _ HE 1PIN INDEX pETALA B B
(Marking) = Sls lPEN INI)E)X Sl g (Marking) c i J
N S (Marking)
ag y— N S || QR vy S ;
o @ Q
& !
T SEATING PLANE ° ) SEATNG ELANE g
[C2T0.05]
1PIN INDEX 2.20TYP INDEX MARK
+0.10 .
@l l_.'_ 0.45'019 INDEX MARK 0.30% 10 'y 050818
o ®3U T LIUE % @: u\luuuuu|E O o .
g B ERNS =] B q 6.80TYP 2 55
B E NG B|a.somf] | < g
AN YYYYYYTS +— bEALB g 0.23+005
H T T0.50] DETAIL B
0.20+0.05 = | [o. I
s $10.05® 0.200. 05 o751 _|0.23+0.05 5 T555m]
WQFN80

1PIN INDEX
(Marking)

Q1

80
g
B
2
E

1PIN INDEX MARK
1

SEATING PLANE

A PaCkages (Unit: mm)

TFBGA

P-TFBGA144

MHVIA X3ANI

SNEAAONDOZ S
e

MHVIA X3IANI

©10.15[S[B]
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Automotive

[Power Devices:Small Signal Devices*Passive Devices])
AEC-Q101
AEC-Q200
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SiC Devices
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@ SiC Power Diodes

) SiC-Schottky Barrier Diodes

SiC-Schottky Barrier Diodes

@ Quick Reference for SiC-Schottky Barrier Diodes

Leaded Type Surface Mounted Type
|
VRrm I ' .
(V) (A)
TO-220AC (2pin) TO-247 (3pin) LPTL (4pin)
6 SCS206AGHR 7 7SCS206AJHR 1
8 SCS208AGHR 8 YrSCS208AJHR 2
10 SCS210AGHR 9 7 SCS210AJHR 3
12 SCS212AGHR 10 7 SCS212AJHR 4
650 15 SCS215AGHR 1 7SCS215AJHR 5
20 SCS220AGHR 12 SCS220AE2HR 13 Y¢SCS220AJHR 6
30 27 SCS230AE2HR 14
40 277 SCS240AE2HR 15
5 SCS205KGHR 16
1,200 10 SCS210KGHR 17 [Z77 SCS210KE2HR 20
15 [Z7 SCS215KGHR 18
20 SCS220KGHR 19 SCS220KE2HR 21
77 : Under development
Absolute Maximum Ratings (Ta=25°C) | Electrical Characteristics (Ta=25°C) .
Quick Equivalent
Referen Part No. Vew Vi e |F:\h)n Ve (V) IR (HA) Package Circuit
Yo V) V) (A) 60(Hz.1 Typ. I (A) Max. [ vq(v) Diagram
1 YrSCS206AJHR 650 650 6 24 1.35 6 120 600
2 YrSCS208AJHR 650 650 8 31 1.35 8 160 600
3 % SCS210AJHR 650 650 10 40 1.35 10 200 600
4 7<SCS212AJHR 650 650 12 45 1.35 12 240 600 LPTL [4pin] Z]—Q
5 ¥SCS215AJHR 650 650 15 55 1.35 15 300 600
6 YrSCS220AJHR 650 650 20 71 1.35 20 400 600
7 SCS206AGHR 650 650 6 24 1.35 6 120 600
8 SCS208AGHR 650 650 8 31 1.35 8 160 600
9 SCS210AGHR 650 650 10 40 1.35 10 200 600 TO-220AC [2pin]
10 SCS212AGHR 650 650 12 45 1.35 12 240 600
1 SCS215AGHR 650 650 15 55 1.35 15 300 600
12 SCS220AGHR 650 650 20 71 1.35 20 400 600
13 SCS220AE2HR 650 650 10/20° 40/80° 1.35 10 200 600
14 [ SCS230AE2HR 650 650 | 15/30° | 55/110° | 1.35 15 300 600 TO-247 [3pin] E
15 [/ SCS240AE2HR 650 650 | 20/40° | 71/140° | 1.35 20 400 600
16 SCS205KGHR 1,200 1,200 5 23 1.4 5 100 1,200
17 SCS210KGHR 1,200 1,200 10 45 1.4 10 200 1,200 .
18 [l SCS215KGHR 1,200 | 1,200 15 65 | 1.4 15 300 | 1200 | O-220ACI2pin] o
19 [ SCS220KGHR 1,200 1,200 20 82 | 14 20 400 1,200
20 [[Z7 SCS210KE2HR 1,200 | 1,200 510’ 23/46" | 1.4 5 100 1,200 TO-247 [3pin] E
21 [/ SCS220KE2HR 1,200 1,200 | 10/20° 44/88° | 1.4 10 200 1,200
¢ : Under development * (Per Leg/Device)
@Dimensions unit : mm) @Part No. Explanation
*Schottky Barrier Diode Part No.Explanation
TO-220AC (zpin) TO-247 (spin LPT(L) o) [s][c][s][2][o][6][A][G][H][R]
- T ITIT-_T TTIT_ I
[, 1o de ® @20 ® 6 0
3 ’ ® sic ® Voltage
of @ SBD Example A— 650V
"’Jr* (3 Generation K— 1200V
g @ Current (A) ® Package
e Example 05 = 5A Example E— TO-247 (3pin)
S | |sos 10 — 10A E2— TO-247 (3pin)
1 m-,“m U (Dual chip)
G — TO-220AC (2pin]
| m—— ) J — LPT(L) [4pin)
@ Automotive Grade Available
Each lead has same dimensions Each lead has same dimensions Each lead has same dimensions
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) Ignition IGBT

1GBT s

Ignition IGBT

Part No. v((\:/E)S \(/\(;;E (I;:) (33) (EmaJs) ez (;53;) typ- Package Equivalent Circuit Diagram

x
YRGPZ10BM40 43030 +10 10 107 250 1.6 .&J

X

TO-252

X
YrRGPR10BM40 43030 +10 10 107 250 1.6 .{{J

X

¥¢ . Under development
M Part No. Explanation
IGBT

[Rl[G]{P]z|[1]0](B]Mm][4]0]

| | | | |
® ©) ® @ ®

Bl Dimensions (unit: mm)
TO-252

Each lead has same dimensions

®© ® OO

IC <Tc=100°C >
ex. 10 - 10A
Package

ex. BM— TO-252

Vces

ex. 40 — 430+30V
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1; Power Transistors

) Selector Guide for Automotive Power MOSFETs (AEC-Q101)

) Power Packages

Selector Guide for Automotive Power MOSFETs (AEC-Q101)

Package Product No Single/ Polary VMaximulm Rati:\/g Ros (on) typ. (MQ) Veswn (V) VQg_tz/gV \?.ss_?fopv
(Dimension:mm) : Dual (\?i (X) (\(ﬁ Ves=10V | Ves= 4.5V | Vas=2.5V | Ves= 1.5V | min. max. G(Sn_o) D(Sp_F)
RSD200NO5 |FRA| TL | Single | N 45 | 20 | £20 20 25 - - 1 25 | 127 950
RSDO50N06 |FRA| TL | Single | N 60 | 5 | %20 78 94 - - 1 3 8 290
RSD08ONO6 |FRA| TL | Single | N 60 | 8 | %20 57 70 - - 1 25 9.4 | 380
RSD150N06 |FRA| TL | Single | N 60 | 15 | £20 28 33 - - 1 3 18 930
RSD221N06 |FRA| TL | Single | N 60 | 22 | 20 18 21 - - 1 3 30 1500
RSDO50N10 [FRA| TL | Single | N | 100 | 5 | %20 | 135 142 - - 1 25 | 14 53072
RSD100N10 |[FRA| TL | Single | N | 100 | 10 | 20 95 100 - - 1 25 | 18 70072
# RSD175N10 |FRA| TL | Single | N | 100 | 17.5 | +20 75 80 - - 1 25 | 24 950
’ RSD201N10 |FRA| TL | Single | N | 100 | 20 | 20 33 36 - - 1 25 | 55 2100
CPT3 [AVR5205PND |FRA| TL | Single | N | 525 | 5 | +30 | 1300 - - - 25 45 | 108 | 3207
(3&635/; SSO;F-;%S) WRGOOGPND FRA| TL | Single N 600 6 +30 900 - - - 25 4.5 15 46072
’ ’ "~ IZR6004PND |FRA| TL | Single | N | 600 | 4 +30 | 1400 — — - 25 45 11 28072
RSD046P05 |FRA| TL | Single | P | -45 | -45 | 220 | 110 160 - - B -3 121 550
RSD080OP05 |FRA| TL | Single | P | -45 | -8 | 20 65 95 - - B -3 91 | 1000
RSD160P05 |FRA| TL | Single | P | -45 | -16 | 20 35 45 - - - -3 167 | 2000
RSD140P06 |FRA| TL | Single | P | -60 |-14 | 20 60 73 - - - -3 27 1900
RSD131P10 |FRA| TL | Single | P | 100 | 13 | 220 | 135 150 - - B 25 | 40 2400
RSJ451N04 |FRA| TL | Single | N 45 | 45 | %20 95| — - - 1.2 3 43 240072
RSJ400NO6 |FRA| TL | Single | N 60 | 40 | %20 11 - - - 1 3 52 2400
RSJB0ONO6 |FRA| TL | Single | N 60 | 80 | £20 45 5 - - 1 25 |[130 6000
RSJ400N10 |FRA| TL | Single | N | 100 | 40 | %20 19 21 - - 1 25 | 90 36002
RSJ550N10 |FRA| TL | Single | N | 100 | 55 | 20 12 135 — - 1 25 |[143 615072
[ RSJ650N10 |FRA| TL | Single | N | 100 | 65 | 20 6.5 7 - - 1 25 [260 [10780
LPTS(SC83)  IAVRJIU330AA |FRG| TL | Single | N | 250 | 33 | =30 77 - - - 3.0 50 | 80 450072
131x101x45 [ gsya50p10 |FRA| TL | Single | P | 00 |25 | s20 | 45 | 48 | — I 25 | 60" | 80002
*1 Ves=5V  *2 Vps=25V
Power Packages
@Dimensions (unit : mm)
CPT3 (D-PAK) LPT(S) (D2-PAK)
(sC-63) (sc-83) 104
(SOT-428> 89 45 | 13
— ==m
0.75“ L

0.78

Notes: 1. Characters in [ ] under package designation denotes JEITA No. Characters in <> under package designation denotes Code No.

2. For details of dimensions, please refer to the technical specifications.
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) Power Schottky Barrier Diodes

Power Diodes

Power Schottky Barrier Diodes

@AQuick Reference for Power Schottky Barrier Diodes

Package
Vi o ‘ s
V) (A) o
TO-252 LPDS TO-220FN TO-220FN
(D-PAK) (D2-PAK) (3 pin) (2 pin)
5 RB078BM30S 112
6 RB095BM-30 1
[ RB098BM-30 2
0 Ao s I RBR1ONS30A 30 IZ7RBR10T30A 64
I RB088BN-30 : 27 RBO8BNS-30 33 27 RB088T-30 65
30 15 I RBR15BM30A 6
7 RBR20NS30A 31 27 RBR20T30A 66
20 [Z7 RBR20BM30A 7 I RB218NS. 30 34 27 RB218T-30 67
20 7 RBR30ONS30A 32 27 RBR30T30A 68
7 RB228NS-30 35 27 RB228T-30 69
40 27 RB238NS-30 36 27 RB238T-30 70
5 RB075BM40S 113
RB095BM-40 8
6 27 RB098BM-40 9 RB095T-40 71
RB085BM-40 10 RB085T-40 72
10 RBQ10BM45A 15 ggg;gxg‘_‘fg g? RBQ10T45A 83
[Z7 RBR10BM40A n [Z7 RBR10NS40A 38 2= RBRIOT40A 73
IZ7 RB088BM-40 12 27 RB088T-40 74
RBQ15BM45A 16
5 I RBR15BM40A 13 RB205T-40 75
40/45 RB215T-40 76
2 RBQ20BM45A 17 :gggg’;ﬁﬁi gg RBQ20T45A 84
[Z7 RBR20BM40A 14 I RB218NS.-40 40 [Z7 RBR20T40A 77
[ RB218T-40 78
RB225NS-40 4
RBQ30NS45A 47 ggg?{:g " s
30 RBQ30NS45B 113 RBQ30TB45B 114
27 RBR30T40A 80
7 RBR30NS40A 42 . RE228T-40 po
7 RB228NS-40 43
40 27 RB238NS-40 44 [ RB238T-40 82
RB095BM-60 18
6 I RB098BM-60 19 RB095T-60 86
10 RBQ10BM65A 21 RBQ10NS65A 52 gggi%?gg " gg
27 RB088BM-60 20 27 RB0O88NS-60 48 [IZ7 RB088T-60 88
15 RBQ15BM65A 22 RB205T-60 89
60/65 RB215T-60 91
20 RBQ20BM65A 23 I oSNy, - RBQ20T65A 96
27 RB218T-60 90
o osonseon || momee |5
27 RB228NS-60 50
[ RB228T-60 92
40 27 RB238NS-60 51 [Z7 RB238T-60 94
6 RB095BM-90 24 RB095T-90 98
10 RB085BM-90 25 RB085T-90 99
90
15 RB205T-90 100
20 RB215T-90 101
6 27 RB098BM100 26
10 RB08SBM100 27 7 RB088NS100 55 7 RB08ST100 102
100 20 7 RB218NS100 56 7 RB218T100 103
0 RB228NS100 57 RB228T100 104
7 RB298NS100 58 7 RB298T100 105
40 RB238NS100 59 7 RB238T100 106
6 27 RB098BM150 28
10 RB083BM150 29 RB088NS150 60 RB088T150 107
150 20 7 RB218NS150 61 7 RB218T150 108
30 7 RB228NS150 62 7 RB228T150 109
40 RB238NS150 63 7 RB238T150 110
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. Power Diodes

) Power Schottky Barrier Diodes

Power Schottky Barrier Diodes

Quick Absolute Maximum Ratings (T.=25°C) Electrical Characteristics (Tj=25°C)2 .
Reference Product No. Vi Vg [ lesw (A)*2 V(V) 15 (MA) Package Cirltz:?lilinll)?;egr:tam
No. V) V) (A) 60Hz. 12 Max. Ir (A) Max. Va (V)
1 RB095BM-30 | FH | TL 35 30 6 50 0.425 3 0.2 30
2 RB098BM-30 | FH | TL 35 30 6 50 0.72 3 0.0015 30
3 RB085BM-30 | FH | TL 35 30 10 50 0.48 4 0.3 30
4 RBR10BM30A | FH | TL 30 30 10 50 0.55 5 0.1 30
5 RB088BM-30 | FH | TL 35 30 10 100 0.72 5 0.003 30
6 RBR15BM30A | FH | TL 30 30 15 100 0.51 7.5 0.2 30
7 RBR20BM30A | FH | TL 30 30 20 100 0.51 10 0.3 30
8 RB095BM-40 | FH | TL 45 40 6 50 0.55 3 0.1 40
9 [ATRB098BM-40 | FH | TL 45 40 6 50 0.77 3 0.0015 40
10 RB085BM-40 | FH | TL 45 40 10 50 0.55 5 0.2 40
1 RBR10BM40A | FH | TL 40 40 10 50 0.62 5 0.12 40
12 RB088BM-40 | FH | TL 45 40 10 100 0.77 5 0.003 40
13 RBR15BM40A | FH | TL 40 40 15 100 0.58 7.5 0.24 40
14 RBR20BM40A | FH | TL 40 40 20 100 0.58 10 0.36 40
15 RBQ10BM45A | FH | TL 45 45 10 50 0.65 5 0.15 45 TO-252(D-PAK)
16 RBQ15BM45A | FH | TL 45 45 15 100 0.59 75 0.3 45
17 RBQ20BM45A | FH | TL 45 45 20 100 0.59 10 0.45 45
18 RB095BM-60 | FH | TL 60 60 6 50 0.58 3 0.3 60
19 RB098BM-60 | FH | TL 60 60 6 50 0.83 3 0.0015 60
20 RB088BM-60 | FH | TL 60 60 10 100 0.83 5 0.003 60
21 RBQ10BM65A | FH | TL 65 65 10 50 0.69 5 0.15 65
22 RBQ15BM65A | FH | TL 65 65 15 100 0.63 75 0.3 65
23 RBQ20BM65A | FH | TL 65 65 20 100 0.63 10 0.45 65
24 RB095BM-90 | FH | TL 90 90 6 50 0.75 3 0.15 90
25 RB085BM-90 | FH | TL 90 90 10 50 0.83 5 0.15 90
26 |[A7RB098BM100 | FH | TL 110 100 6 100 0.79 3 0.003 100
27 RB088BM100 | FH | TL 100 100 10 50 0.87 5 0.005 100
28 |[A7RB098BM150 | FH | TL 150 150 6 100 0.88 3 0.007 150
29 RB088BM150 | FH | TL 150 150 10 50 0.88 5 0.015 150
30 RBR1ONS30A | FH | TL 30 30 10 50 0.55 5 0.1 40 :
31 RBR20NS30A | FH | TL 30 30 20 100 0.55 10 0.2 40
32 RBR30ONS30A | FH | TL 30 30 30 100 0.55 15 0.3 40
33 RB088NS-30 FH | TL 35 30 10 100 0.72 5 0.003 30
34 RB218NS-30 FH | TL 35 30 20 100 0.72 10 0.005 30
35 RB228NS-30 FH | TL 35 30 30 100 0.75 15 0.008 30
36 RB238NS-30 FH | TL 35 30 40 100 0.75 20 0.012 30
37 RBO088NS-40 FH | TL 45 40 10 100 0.77 5 0.003 40
38 RBR1ONS40A | FH | TL 40 40 10 50 0.62 5 0.12 40
39 RBR20NS40A | FH | TL 40 40 20 100 0.62 10 0.24 40
40 RB218NS-40 FH | TL 45 40 20 100 0.77 10 0.005 40
41 RB225NS-40 FH | TL 40 40 30 50 0.55 15 0.5 40
42 WRBRSONSMA FH | TL 40 40 30 100 0.62 15 0.36 40
43 |7 RB228NS-40 FH | TL 45 40 30 100 0.80 15 0.008 40
44 RB238NS-40 FH | TL 45 40 40 100 0.80 20 0.012 40
45 RBQ10NS45A | FH | TL 45 45 10 100 0.65 5 0.15 45 LPDS(D2-PAK)
46 RBQ20NS45A | FH | TL 45 45 20 100 0.65 10 0.3 45
47 RBQ30NS45A | FH | TL 45 45 30 100 0.65 15 0.45 45
48 RB088NS-60 FH | TL 60 60 10 100 0.83 5 0.003 60
49 RB218NS-60 FH | TL 60 60 20 100 0.83 10 0.005 60
50 RB228NS-60 FH | TL 60 60 30 100 0.86 15 0.008 60
51 RB238NS-60 FH | TL 60 60 40 100 0.86 20 0.012 60
52 RBQ1ONS65A | FH | TL 65 65 10 100 0.69 5 0.15 65
53 RBQ20NS65A | FH | TL 65 65 20 100 0.69 10 0.3 65
54 RBQ30NS65A | FH | TL 65 65 30 100 0.69 15 0.45 65
55 RB088NS100 | FH | TL 100 100 10 100 0.87 5 0.005 100
56 RB218NS100 | FH | TL 100 100 20 100 0.87 10 0.007 100
57 RB228NS100 | FH | TL 110 100 30 100 0.87 5 0.005 100
58 LEATRB298NS100 | FH | TL 100 100 30 100 0.87 15 0.01 100
59 RB238NS100 | FH | TL 100 100 40 100 0.86 20 0.02 100
60 RB088NS150 | FH | TL 150 150 10 50 0.88 5 0.015 150
*1: lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip
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) Power Schottky Barrier Diodes

Power Diodes

Quick Absolute Maximum Ratings(T.=25°C) Electrical Characteristics(Tj=25°C)2 _
Reference Product No. Ve Vg [ lesu(A)=2 Ve(V) Ia(MA) Package Cirlf:ﬂﬁ“lljaillaegr:tam

No. (V) V) (A 60Hz. 12 Max. 1-(A) Max. Vo(V)

F

61 RB218NS150 FH TL 150 150 20 100 0.88 20 0.02 150

62 RB228NS150 FH TL 150 150 30 100 0.88 15 0.025 150 LPDS(D2-PAK)

63 RB238NS150 FH TL 150 150 40 100 0.87 20 0.03 150

64 RBR10T30A FH Cc9 30 30 10 50 0.55 5 041 30

65 RB088T-30 FH Cc9 35 30 10 100 0.72 5 0.003 30

66 RBR20T30A FH Cc9 30 30 20 100 0.55 10 0.2 30

67 RB218T-30 FH C9 35 30 20 100 0.72 10 0.005 30

68 RBR30T30A FH C9 30 30 30 100 0.55 15 0.3 30

69 RB228T-30 FH C9 35 30 30 100 0.75 15 0.008 30

70 RB238T-30 FH C9 35 30 40 100 0.75 20 0.012 30

71 RB095T-40 FH C9 45 40 6 100 0.55 3 0.1 40

72 RB085T-40 FH C9 45 40 10 100 0.55 5 0.2 40

73 WRBR10T40A FH C9 40 45 10 50 0.62 5 0.12 40

74 WRB088T-40 FH C9 45 40 10 100 0.77 5 0.003 40

75 RB205T-40 FH C9 45 40 15 100 0.55 7.5 0.3 40

76 RB215T-40 FH Cc9 45 40 20 100 0.55 10 0.5 40

77 RBR20T40A FH Cc9 40 45 20 100 0.62 10 0.24 40

78 RB218T-40 FH Cc9 45 40 20 100 0.77 10 0.005 40

79 RB225T-40 FH Cc9 40 40 30 100 0.63 15 0.5 40

80 RBR30T40A FH C9 40 45 30 100 0.62 15 0.36 40

81 RB228T-40 FH Cc9 45 40 30 100 0.80 15 0.008 40

82 RB238T-40 FH C9 45 40 40 100 0.80 20 0.012 40

83 RBQ10T45A FH Cc9 45 45 10 100 0.65 5 0.15 45

84 RBQ20T45A FH Cc9 45 45 20 100 0.65 10 0.3 45

85 RBQ30T45A FH Cc9 45 45 30 100 0.65 15 0.45 45

86 RB095T-60 FH | C9 60 60 6 100 0.58 3 0.1 60 ::

87 | RBossST-60 | FH | Co 60 60 10 100 0.58 5 03 60 T?f;g;:“

88 [[Z7RB088T-60 FH Cc9 60 60 10 100 0.83 5 0.003 60

89 RB205T-60 FH C9 60 60 15 100 0.58 7.5 0.6 60

90 LZATRB218T-60 FH Cc9 60 60 20 100 0.83 10 0.005 60

91 RB215T-60 FH C9 60 60 20 100 0.58 10 0.6 60

92 LATRB228T-60 FH C9 60 60 30 100 0.86 15 0.008 60

93 RB225T-60 FH C9 60 60 30 100 0.63 15 0.6 60

94 A7 RB238T-60 FH C9 60 60 40 100 0.86 20 0.012 60

95 RBQ10T65A FH C9 65 65 10 100 0.69 5 0.15 65

96 RBQ20T65A FH C9 65 65 20 100 0.69 10 0.3 65

97 RBQ30T65A FH C9 65 65 30 100 0.69 15 0.45 65

98 RB095T-90 FH C9 90 90 6 100 0.75 3 0.15 90

99 RB085T-90 FH C9 90 90 10 100 0.83 5 0.15 90

100 RB205T-90 FH C9 90 90 15 100 0.78 7.5 0.3 90

101 RB215T-90 FH C9 90 90 20 100 0.75 10 0.4 90

102 RB088T100 FH C9 110 100 10 100 0.87 5 0.005 100

103 RB218T100 FH C9 110 100 20 100 0.87 10 0.007 100

104 RB228T100 FH Cc9 110 100 30 100 0.87 5 0.005 100

105 RB298T100 FH C9 110 100 30 100 0.87 15 0.01 100

106 RB238T100 FH C9 110 100 40 100 0.86 20 0.02 100

107 RB088T150 FH Cc9 150 150 10 50 0.88 5 0.015 150

108 RB218T150 FH Cc9 150 150 20 100 0.88 10 0.02 150

109 RB228T150 FH Cc9 150 150 30 100 0.88 15 0.025 150

110 RB238T150 FH Cc9 150 150 40 100 0.87 20 0.03 150

m RB078BM30S | FH TL 35 30 5 50 0.72 5 0.005 30

112 | RBo7SBM4os | FH | TL 40 40 5 50 075 5 0.005 P ] °

13 RBQ30NS45B | FH TL 45 45 30 100 0.59 30 0.7 45 LPDS (D2-PAK)

114 RBQ30TB45B | FH C9 45 45 30 100 0.59 30 0.7 45 TC;—22'32"(1))F N o—>»——o
*1 :lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip
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Power Diodes

) Power Fast Recovery Diodes

Power Fast Recovery Diodes

@Quick Reference for Power Fast Recovery Diodes

Surface Mount Type Leaded Type
Vo | o & ’
V) | (A) : ] I
TO-252 LPDS TO-220FN TO-220FN TO-220NFM TO-220NFM TO-247
(D-PAK) (D2-PAK) (2pin) (3pin) (2pin) (3pin) (3pin)
s RF301BM2S 22
RFN3BM2S 23
s RF501BM2S 2
RFNSBM2S 2
o RF601BM2D 1 RF601T2D 7
RFNGB2D 2 RFNGT2D 8
200 RF1001T2D 9
10 RF1001NS2D 3 adlic b
RF1601T2D 1
16 RF1601NS2D 4 adlic "
RF2001T2D 13
20 RF2001NS2D 5 kol Iy
30 7-RFN30TS2D 16
RF2001NS3D 6
L R | RF2001T3D 15|  RFSOITF3S |61
80 #RFN3OTS3D |17
5 RFNSBM3S 2%
10 RFN10BM3S 32|  RFN1ONS3S 35
350
RFN20NS3S % | RrueotIs |55
20 REUHONS3S | 37|  AEUREOTS 2
RFUH25NS3S | 38
RFN1ONSAS 39|  RFN10TB4S 57
10 RFUHIONSAS | 40|  RFUH10TB4S |58 RFUSIOTF4S | 62
430 RFN20NS4S ]
20 RFUS2ONSAS | 42 :Eﬂﬁgﬁﬁs Zg RF2001T4S 49 RFUS20TMMS | 50
RFUH20NSS | 43
530 | 20 RFU20TM5S 51
s RF305BM6S 27
RFN3BM6S 2
RF505BM6S 29 RFS0STF6S 68
RFNSTF6S 64
5 RFNSBMGS 30 o o
[[ERFNLSBMES | 31 RFUHSTF6S 65
RF105TF6S | 67
RFN10TF6S 68
10 RFN10BM6S 33 giﬁm’;ﬁes%s j‘; RFX10TF6S 69
RFUH10TF6S | 70
600 RFU10TF6S 7
RFN20NS6S 46 RFN20TF6S 72
20 RFUH20NSGS | 47 RFUH20TF6S | 73|  RFUS20TMES |52
RFUS20NS6S | 48 RFUS20TFES | 74
RFN30TS6S 53
% RFUH30TSSS | 54
RFN30TS6D 18
RFUH30TSED | 19
60 RFNGOTS6D 20
RFUHGOTSED | 21
800 | 5 RFNSTFS 7

3¢ : Under Development
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Power Diodes

) Power Fast Recovery Diodes

Power Fast Recovery Diodes

Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Tj=25°C)"2 Equivalent
Product No. Ve Vs o rew® | Ve(V) In(HA) trr(ns) jackacs Circuit Diagram
No. (V) (V) (A) 60Hz.125 [ Max. 1:(A) Max. Vg(V) Max. I(A) 1(A)
1 RF601BM2D FH | TL 200 200 6 60 0.93 3 10 200 25 0.5 1
TO-252 (D-PAK)
2 RFN6BM2D FH | TL 200 200 6 40 0.98 3 10 200 25 0.5 1
3 RF1001NS2D | FH | TL 200 200 10" 80 0.93 5 10 200 25 0.5 1
4 RF1601NS2D | FH | TL 200 200 16" 100 0.93 8 10 200 30 0.5 1 LPDS (D2-PAK)
5 RF2001NS2D | FH | TL 200 200 201 100 0.93 10 10 200 30 0.5 1
6 RF2001NS3D | FH | TL 350 300 201 100 1.3 10 10 300 25 0.5 1
7 RF601T2D FH | — 200 200 6" 60 0.93 3 10 200 25 0.5 1
8 RFN6T2D FH | — 200 200 6" 40 0.98 3 10 200 25 0.5 1
9 RF1001T2D FH | — 200 200 10" 80 0.93 5 10 200 30 0.5 1
10 RFN10T2D FH | — 200 200 10 80 0.98 5 10 200 25 0.5 1
11 RF1601T2D FH | — 200 200 16" 100 0.93 8 10 200 30 0.5 1 TO-220FN (3pin) }—ﬂ
12 RFN16T2D FH | — 200 200 16" 100 0.98 8 10 200 30 0.5 1
13 RF2001T2D FH | — 200 200 201 100 0.93 10 10 200 30 0.5 1
14 RFN20T2D FH | — 200 200 20" 100 0.98 10 10 200 30 0.5 1
15 RF2001T3D FH | — 350 300 201 100 1.3 10 10 300 25 0.5 1
16 7 RFN30TS2D FH | C11 200 200 30" 150 0.98 15 10 200 30 0.5 1
17 Y<RFN30TS3D FH | C11 300 300 30" 180 1.2 15 10 300 35 0.5 1
18 RFN30TS6D FH | C11 600 600 30 120 1.55 15 10 600 55 0.5 1 TO-247
19 RFUH30TS6D | FH | C11 600 600 30" 80 2.8 15 10 600 30 0.5 1
20 RFN60TS6D FH | C11 600 600 601 180 1.55 30 10 600 60 0.5 1
21 RFUH60TS6D | FH | C11 600 600 601 120 2.8 30 10 600 35 0.5 1
22 RF301BM2S FH | TL 200 200 3 40 0.93 3 10 200 25 0.5 1
23 RFN3BM2S FH | TL 200 200 3 40 0.98 3 10 200 25 0.5 1
24 RF501BM2S FH | TL 200 200 5 40 0.92 5 10 200 25 0.5 1
25 RFN5BM2S FH | TL 200 200 5 40 0.98 5 10 200 25 0.5 1 °
26 RFN5BM3S FH | TL 350 350 5 50 1.5 5 10 350 30 0.5 1
27 RF305BM6S FH | TL 600 600 3 50 1.7 3 10 600 30 0.5 1 T0-252 (D-PAK)
28 RFN3BM6S FH | TL 600 600 3 20 1.55 3 10 600 30 0.5 1
29 RF505BM6S FH | TL 600 600 5 50 1.7 5 10 600 30 0.5 1
30 RFN5BM6S FH | TL 600 600 5 30 1.55 5 10 600 50 0.5 1
31 Z7 RFNL5BM6S | FH | TL 600 600 5 50 1.3 5 10 600 60 0.5 1
32 RFN10BM3S | FH | TL 350 350 10 80 1.5 10 10 350 30 0.5 1
33 RFN10BM6S | FH | TL 600 600 10 100 1.55 10 10 600 50 0.5 1
34 RF1501NS3S | FH | TL 350 300 20 100 1.5 20 10 300 30 0.5 1
35 RFN10NS3S FH | TL 350 350 10 100 1.5 10 10 350 30 0.5 1
36 RFN20NS3S FH | TL 350 350 20 100 1.35 20 10 350 35 0.5 1
37 RFUH20NS3S | FH | TL 350 350 20 100 1.5 20 10 350 25 0.5 1
38 RFUH25NS3S | FH | TL 350 350 20 100 1.45 20 10 350 30 0.5 1
39 RFN10NS4S FH | TL 430 430 10 80 1.55 10 10 430 30 0.5 1
40 RFUH10NS4S | FH | TL 430 430 10 80 1.7 10 10 430 25 0.5 1
41 RFN20NS4S FH | TL 430 430 20 100 1.55 20 10 430 30 0.5 1 LPDS (D2-PAK)
42 RFUS20NS4S | FH | TL 430 430 20 100 1.6 20 10 430 35 0.5 1 Z]
43 RFUH20NS4S | FH | TL 430 430 20 100 1.7 20 10 430 25 0.5 1
44 RFN10NS6S FH | TL 600 600 10 100 1.55 10 10 600 50 0.5 1
45 RFUH10NS6S | FH | TL 600 600 10 60 2.8 10 10 600 25 0.5 1
46 RFN20NS6S FH | TL 600 600 20 100 1.55 20 10 600 60 0.5 1
47 RFUH20NS6S | FH | TL 600 600 20 100 2.8 20 10 600 35 0.5 1
48 RFUS20NS6S | FH | TL 600 600 20 100 2.8 20 10 600 35 0.5 1
49 RF2001T4S FH | — 430 400 20 100 1.6 20 10 400 30 0.5 1 TO-220FN (3pin)
50 RFUS20TM4S | FH | — 430 430 20 100 1.6 20 10 430 35 0.5 1
51 RFU20TM5S FH | — 530 530 20 100 2 20 10 530 30 0.5 1 TO-220NFM (3pin)
52 RFUS20TM6S | FH | — 600 600 20 100 2.8 20 10 600 35 0.5 1
53 RFN30TS6S FH | C11 600 600 30 200 1.55 30 10 600 60 0.5 1 TO-247
54 RFUH30TS6S | FH | C11 600 600 30 150 2.8 30 10 600 35 0.5 1
55 RFUH20TB3S | FH | — 350 350 20 100 1.5 20 10 350 25 0.5 1
56 RFUH25TB3S | FH | — 350 350 20 100 1.45 20 10 350 30 0.5 1
57 RFN10TB4S FH | — 430 430 10 80 1.55 10 10 430 30 0.5 1 .
TO-220FN (2pin)
58 RFUH10TB4S | FH | — 430 430 10 80 1.7 10 10 430 25 0.5 1
59 RFN20TB4S FH | — 430 430 20 100 1.55 20 10 430 30 0.5 1
60 RFUH20TB4S | FH | — 430 430 20 100 1.7 20 10 430 25 0.5 1
61 RF1501TF3S | FH | — 350 300 20 100 1.5 20 10 300 30 0.5 1
62 RFUS10TF4S | FH | — 430 430 10 80 1.7 10 10 430 30 0.5 1
63 RF505TF6S FH | — 600 600 5 80 1.7 5 10 600 30 0.5 1
64 RFN5TF6S FH | — 600 600 5 30 1.55 5 10 600 50 0.5 1
65 [/Z77 RFUH5TF6S FH | — 600 600 5 30 2.8 5 10 600 25 0.5 1 o—>»—o
66 RFU5TF6S FH | — 600 600 5 60 2.8 5 10 600 25 0.5 1
67 RF1005TF6S | FH | — 600 600 10 100 1.7 10 10 600 40 0.5 1
68 RFN10TF6S FH | — 600 600 10 100 1.55 10 10 600 50 0.5 1 TO-220NFM (2pin)
69 RFX10TF6S FH | — 600 600 10 100 2.5 10 10 600 30 0.5 1
70 RFUH10TF6S | FH | — 600 600 10 60 2.8 10 10 600 25 0.5 1
71 RFU10TF6S FH | — 600 600 10 100 2.8 10 10 600 25 0.5 1
72 RFN20TF6S FH | — 600 600 20 100 1.55 20 10 600 60 0.5 1
73 RFUH20TF6S | FH | — 600 600 20 100 2.8 20 10 600 35 0.5 1
74 RFUS20TF6S | FH | — 600 600 20 100 2.8 20 10 600 35 0.5 1
75 RFN5TF8S FH | — 800 800 5 60 2.1 5 10 800 40 0.5 1
*1 :lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip 7 : Under Development
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Po wer D i (o) de S ) Power Packages

) Part No. Explanation

Power Packages

@Dimensions (unit: mm)

Surface Mount Type

TO-252 (p-pak) LPDS (p2-pak) <10-263>

[SC-83]

45
13
o
gl 124 L 0-03
o '
54, 076 08y
5.08 27

Each lead has same dimensions

1314

Each lead has same dimensions

Leaded Type
TO-220FN (2pin) TO-220FN @pin)

10 4.5 45
28 10
—a2 =7 f 28
A\ T 1T
| ]
H]

S
3 | A

1 . ]

H [ ¥

15
12
8
I

120

\

000 g 2l s

08 2 3
08
254 254 075 H 26 N
u u 254 254 075]| |26
Each lead has same dimensions Each lead has same dimensions
TO-220NFM ¢pin) TO-220NFM @3pin)
o ° o °
@é© oo
0 0
N oy
—w oof —m |
1 ? 1 ° x
o U_ 1.02 o A 1%
3(\@.4’”2 3:\@»4»1.12
'
254, 254 062 26 254 254 062 H 26
Each lead has same dimensions Each lead has same dimensions
TO-247 50
2.0
\
06 |
545 24

Each lead has same dimensions

< >:JEDEC Code, [ ]:JEITA Code

Part No. Explanation

ePackaging type
* When ordering, specify the part number. Package | Code | Package style Direction Baj:ﬁto(r;:l;r;ng
* Check each code against the tables shown below.
«Fill in from the left. | in n tra b mot n the right TO-252 TL Embossed tape | Finon sprocket hole side 2,500
i 0 € lelt, leaving any exira boxes empty o e rignt. LPDS TL Embossed tape | Finon sprocket hole side 1,000
TO220FN(Gpin) | C9 Stick box 1,000
Example: IE“E” N “ L " 5 ” B " M| 6lsliTIL To220fNpin) | C9 Stick box 1,000
TO-247 cn Stick box 450
L TO-220NFM | C9 Stick box 1,000
Part No. Taping Code
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Transistors 1;'

) Selector Guide for Automotive MOSFETs

Selector Guide for Automotive MOSFETs

Package Product No Single/ Ep— \5\/Iaximur|n Ratir\\/g Ros (on) Typ. (mQ) Vasitn) (V) \(/)g tyspi/ \(/Jiss %;3/

(Dimension:mm) Dual (\';f (X) (\‘;f Ves=10V | Ves=4.5V | Ves=2.5V | Ves=1.5V | min. | max. ?30) D(SpF)

RJUO03NO3 |FRA|T106] Single | N | 30 | 03 | 12| — 800 | 1400 — | 08] 15| - 24

oMIS G0z RJUOO2NO6 |FRA|T106] Single | N | 60 | 02 | =12| — | 1600 | 2200 — | 05| 15| — 18

(SC-70) RHUO03NO3 |FRA|T106| Single | N | 30 | 0.3 | =20 | 800 | 1200 — — 1 | 25| - 20

<SOT-323> RHUO02NO6 |FRA|T106] Single | N | 60 | 0.25| +20 | 1700 | 2800 — — 1 | 23] 227| 15

‘ RJKO05NO3 |FRA|T146| Single | N | 30 | 05 |#12| — 400 | 650 — | o8| 15| 22 60

SMT3 (2928) RHKO005NO3 |FRA|T146| Single | N | 30 | 05 |20 | 350 | 510 - — |1 | 25| - 45

S5 RHKO003NO6 |FRA|T146| Single | N | 60 | 0.3 | +20 | 700 - - - 1 | 25| 3 33

SSTQ;M) RK7002A  |FRA|T116 Single | N | 60 | 0.3 | =20 | 700 | 1100% | — — |1 | 25| a3 33
<SOT-23>

& RUF025N02 |FRA| TL | Single | N | 20 | 25 | 10| — 39 49 15 | 03] 13| 52 | 370

RTF025N03 |FRA| TL | Single | N | 30 | 25 | 12| — 48 70 — | 05| 15| 372 270

TUMT3 RTFO16NO5 |FRA| TL | Single | N | 45 | 16 | 12| — 140 | 200 — | 05| 15| 232 150

(2021) RSF015N06 |FRA| TL | Single | N 60 | 1.5 | +20 | 210 240 — — 1 2.5 2 110

RULO35N02 |FRA| TR | Single | N | 20 | 35 | 10| — 31 38 | 66 03] 1 577 | 460

& RTLO35N03 |FRA| TR | Single | N | 30 | 35 | 12| — 40 56 — | 05| 15| 462 350

RTLO20P02 |FRA| TR | Single | P | 20 | 2 | #12| — 100 | 180 — |07 =2 497 | 430

2080y RSLO20P03 |FRA| TR | Single | P | 30 | 2 |20 | 80 | 125 | — — |4 |25 39 | 350

RRL035P03 |FRA| TR | Single | P | 30 | 35 | 20| 36 52 — — |1 | 25| 8 800

RURD40NO2 |FRA| TL | Singe | N | 20 | 4 | =10]| — 25 33 | 55 03] 13| 82 | 680

RTRO25N03 |FRA| TL | Single | N | 30 | 25 | «12| — 66 95 — | 05| 15| 332] 220

RTRO40NO3 |FRA| TL | Single | N | 30 | 4 |=12| — 34 47 — | 05| 15| 592 475

RTRO20NO5 |FRA| TL | Single | N | 45 | 2 | =12 | — 130 | 180 — | 05| 15| 292 200

RTRO25NO5 |FRA| TL | Single | N | 45 | 25 | «12| — 95 | 125 — | 05| 15| 322]| 250

RTRO30NO5 |FRA| TL | Single | N | 45 | 3 | =12| — 48 68 — | 05| 15| 622 510

RSR025N03 |FRA| TL | Single | N | 30 | 25 | +20 | 50 74 — — |1 | 25| 29 | 165

LS RSR025N05 |FRA| TL | Single | N | 45 | 25 | 20| 70 95 - — |1 |3 36 | 260

RSR020NO6 |FRA| TL | Single | N | 60 | 2 | 20| 120 | 140 - - 1 | 25| 27 | 180

TSMT3 RSRO30NO6 |FRA| TL | Single | N | 60 | 3 | +20 | 60 70 — — 1 | 25| 5 380

&% RSRO10N10 |FRA| TL | Single | N | 100 | 1 |20 | 370 | 400 | — — [ 1 1 25] 35 [ 140

RTRO20P02 |FRA| TL | Single | P | 20 | 2 | +12| — 100 | 180 — 07| 2 4972 | 430

RTR025P02 |FRA| TL | Single | P | 20 | 25 | =12 | — 70 | 115 — |07 =2 72 | 630

RTRO30P02 |FRA| TL | Single | P | 20 | 3 | =12| — 55 90 — |o07] 2 932 | 840

RSR025P03 |FRA| TL | Single | P | 30 | 25 | 20| 70 | 100 — — |1 | 25| 54 | 460

RRRO30P03 |FRA| TL | Single | P | 30 | -3 | 20 | 55 85 — — [ | 25| 52 | 480

RRRO40P03 |FRA| TL | Single | P | 30 | 4 | 20| 32 45 - — |1 [ 25| 105 | 1000

RSR020P05 |FRA| TL | Single | P | -45 | 2 | +20| 130 | 180 — — |1 | 957 | 500

RSRO15P06 |FRA| TL | Single | P | -60 | -1.5 | 20 | 200 | 240 — — |4 [ 3 | 10 | 500

RUQO50NO2 |FRA| TR | Single | N | 20 | 5 | =10] -— 22 27 | 40 03] 1 | 122 | 900

RTQO35N03 |FRA| TR | Single | N | 30 | 35 | 12| — 38 55 — | 05| 15| 462 285

RTQ045N03 |FRA| TR | Single | N | 30 | 45 | 12| — 30 42 — | 05| 15| 767 540

RTQO20NO5 |FRA| TR | Single | N | 45 | 2 | =12| — 140 | 200 — | 05| 15| 232 150

RSQO20NO3 |FRA| TR | Single | N | 30 | 2 | 20| 96 | 148 — — |1 [ 25| 22 | 110

RSQO35N03 |FRA| TR | Single | N | 30 | 35 | =20 | 44 60 — — |1 | 25| 53 | 290

RSQ045N03 |FRA| TR | Single | N | 30 | 45 | 20| 27 36 - - 1 | 25| 68 | 520

o, RVQO40NO5 |FRA| TR | Single | N | 45 | 4 | 21| 38 47 — — 1 | 25| 63 | 530

RSQO15N06 |FRA| TR | Single | N | 60 | 1.5 | =20 | 210 | 240 — — 1 | 25| 2 110

TSMT6 RSQO35N06 |FRA| TR | Single | N | 60 | 35 | 20| 50 58 - - 1 | 3 65 | 430

(2928) RTQ025P02 |FRA| TR | Single | P | 20 | 25 | +12 | — 72 | 140 — 07| 2 642 | 580

(SC-95) RTQ035P02 |FRA| TR | Single | P | 20 | -35 | #12 | — 50 80 — 07| 2 | 1052 1200

RSQ025P03 |FRA| TR | Single | P | 30 | 25 | 20| 80 | 120 — — |1 | 25| 44 | 32

RRQO30P03 |FRA| TR | Single | P | 30 | -3 | +20 | 55 85 — — |« 25| 52 | 480

RSQO35P03 |FRA| TR | Single | P | 30 | -35 | =20 | 45 65 — — |4 | 25| 92 | 780

RRQO45P03 |FRA| TR | Single | P | 30 | 45 | 20 | 25 34 - — |1 | 25| 14 1350

RSQO15P10 |FRA| TR | Single | P |-100 | 1.5 | =20 | 350 | 380 — — [ 4 | 25| a7 950

QS6K1 FRA| TR | Dual | N+N| 30 | 1 | #12| ~— 170 | 260 — [ 05| 15| 172| 77

Qs6K21 FRA| TR | Dual | N+N| 45 | 1 | =12| — 300 | 415 — | 05| 15| 152| o5

RQ1CO75UN |FRA| TR | Single | N | 20 | 7.5 | 10| — 11 14 | 20 03] 1 | 182 | 1400

RQ1A070ZP |FRA| TR | Single | P | -12 | -7 | =10| — 8 11 | 19 | 03| 1 | 582 | 7400

’ RQIEOS0RP |[FRA| TR | Single | P | 30 | -5 | 20 | =22 32 — — |1 [=25] 13 1300

RQI1E070RP |[FRA| TR | Single | P | 30 | -7 | +20 | 12 17 — — | |25 26 2700

TSMT8 (3028) QS8K2 FRA| TR | Dual | N+N | 30 | 35 | 12| — 38 55 — | 05| 15| 467 | 285

Qs8J4 FRA| TR | Dual | P+P | 30 | -4 | +20| 40 55 — — |1 | 25| 84 | 800

100 | 2 | +20 | 240 | 250 — — |1 | 25| 47 | 200%

assms1 FRA| TR | Dual | N+P 1015 |20 | 350 | 380 — — [ [25] 17 9507

*1 Ves=10V *2 Ves=4.5V *3 Vos=25V *4 Vos=6V

54



Tr

Trans’Stors ) Selector Guide for Automotive MOSFETs
. Maximum Rating Ros(on) Typ. (mQ) Vasan) (V) Qg typ. | Ciss typ.
Package Single/ 7
(Dimension:mm) Product No. Dual | Polariy }’3; ('X) \(/\‘j; Ves=10V | Ves=45V | Ves=25V | Ves=15V | min. | max. Vfﬁz‘?v VD(S;;)OV
‘ RJPO20NO6 |FRA|T100| Single | N | 60 | 2 |#12| — 165 | 210 — | 08| 15| 52 | 160
VIPTS RHPO30NO3 |FRA|T100| Singe | N | 30 | 3 | 20| 90 | 160%| — — 1 | 25| 65| 160
(4540)
£58a RHPO20NO6 |FRA|T100| Single | N | 60 | 2 |20 | 150 | 200 | — - |1 |25 77 | 140
RSS090NO3 |FRA| TB | Single | N | 30 | 9 | =20 11 15 Z _ 1| 25| 11 810
RSS100NO3 |FRA| TB | Single | N | 30 |10 | 20| 95| 125| — _ 1 | 25| 14 1070
RSS130N03 |FRA| TB | Single | N | 30 |13 |=%20| 59 74| — _ 1 | 25| 25 2000
RSSO70NO5 |FRA| TB | Single | N | 45 | 7 | +20| 18 23 _ _ 1| 25| 12 1000
RSS085NO5 |FRA| TB | Single | N | 45 | 85 | 20 | 13 16 _ _ 1 | 25| 163 | 1500
RSS095NO5 |FRA| TB | Single | N | 45 | 95 | =20 | 11 14 Z _ 1 | 25| 189 | 1830
RSS065N06 |FRA| TB | Single | N | 60 | 65 | =20 | 24 28 _ _ 1 | 25| 11 900
RRS040P03 |FRA| TB | Single | P | -30 | -4 | =20 | 55 85 _ — |41 | 25| 52 | 480
RRS050P03 |FRA| TB | Single | P | 30 | 5 | =20 | 36 52 _ — 4 | 25| 92 | ss0
RRS075P03 |FRA| TB | Single | P | 30 | -75 | =20 | 15 22 _ — [ 4 | 25 21 1900
RRS090P03 |FRA| TB | Single | P | 30 | -9 | =20 | 11 15 _ — |1 | 25| 30 3000
RRS100P03 |FRA| TB | Single | P | 30 |-10 | =20 | 9 125 — — |4 | 25| a9 3600
RRS140P03 |FRA| TB | Single | P | 30 |-14 | 20| & 67| — — [ 4 | 25| 80 8000
RSS060P05 |FRA| TB | Single | P | 45 | 6 | =20 | 26 35 _ — |1 | 25| 23 2700
RSS070P05 |FRA| TB | Single | P | 45 | 7 | =20 | 19 25 _ — |4 | 25| 34 4100
SP8K5 FRA| TB | Dual | N+N| 30 | 35 | +20 | 59 93 _ _ 1 | 25| 25 | 140
SP8K1 FRA| TB | Dual | N+N | 30 | 5 |=20| 36 52 _ _ 1 | 25| 39 | 230
SP8K2 FRA| TB | Dual |N+N| 30 | 6 |=20| 21 30 _ _ 1 | 25| 72 | 520
SP8K3 FRA| TB | Dual | N+«N| 30 | 7 | 20| 17 23 _ _ 1 | 25| 84 | 600
SP8K22 FRA| TB | Dual | N+N | 45 | 45 | +20 | 33 41 _ _ 1 | 25| 68 | 550
SP8K23 FRA| TB | Dual |N+N| 45 | 5 |+20| 26 33 _ _ 1 | 25| 86 | 700
SP8K24 FRA| TB | Dual |N+N| 45 | 6 |+20| 18 24 _ _ 1 | 25| 154 | 1400
SP8K31 FRA| TB | Dual | N+N | 60 | 35 | 20| 85 | 100 _ _ 1 | 25| 37 | 250
SP8K32 FRA| TB | Dual | N+N | 60 | 45 |20 | 46 52 _ _ 1 | 25| 7 500
, SP8K33 FRA| TB | Dual | N+N | 60 | 5 |=20| 34 38 _ _ 1 | 25| 8 620
SP8K52 FRA| TB | Dual | N+N | 100 | 3 |20 | 120 | 130 _ _ 1 | 25| 85 | 610%
g_)gg’(% SP8J5 FRA| TB | Dual |P+P | -30 | -7 |20 | 20 25 — — 1 25| 25 | 2600
SP8J66 FRA| TB | Dual | P+P | 30 | -9 | %20 | 135| 175| — — [ 4 | 25| 35 3000
30 | 4 |20 36 52 _ _ 1 | 25| 39 | 230
SPam1 FRA| TB | Dual | N+P o T20 | 40 57 _ — | 4 | 25| 85 | 8s0
30 | 5 |=220]| 36 52 _ _ 1 | 25| 39 | 230
SP8M3 FRA| TB | Dual | N+P
vl T T 50 | a5 | 220 | 40 57 — — |4 | 25| 85 | 850
30 | 9 |=20]| 12 16 Z Z 1 | 25| 15 1190
P8M4 FRA| TB | Dual | N+P
S ual I a0 7 [s20| 20 25 _ — [ 4 | 25| 25 2600
30 | 6 |=z20]| 2 30 _ _ 1 | 25| 72 | 520
SP8MS FRA| TB | Dual | N+P 7 T20 | 20 25 _ — |4 | 25| 25 2600
30 | 5 |=220]| 36 52 _ _ 1 | 25| 39 | 230
SP8M6 FRA| TB | Dual | N+P
vl a0 | 35 | 220 | 65 | 100 _ — |41 | 25| 55 | 4%
30 | 6 |0 21 30 _ Z 1 | 25| 72 | 520
SECME FRA| TB | Dual | N+P s T220 | 40 57 _ — [ 4 | 25| 85 | 850
30 | 7 |%0]| 17 23 _ _ 1 | 25| 84 | 600
SP8M10 FRA| TB | Dual | N+P
ual | a0 | a5 | 220 | 40 57 Z — |4 | 25| 85 | 850
45 | 6 |20 18 24 _ _ 1 | 25| 164 | 1400
PaM21 FRA| TB | Dual | N+P
SP8 ual T T s T4 |20 | 33 43 _ — |4 | 25] 20 2400
45 | 45 | =20 | a3 41 Z _ 1 | 25| 68 | 550
P8M24 FRA| TB | Dual | N+P
S ual | T 45 | 35 | 220 | 45 60 _ — [ 4 | 25 13 1700
80 | 34 | 20| 90 | 110 _ _ 1 | 25| 66 | 600
SP8M41 FRA| TB | Dual | N+P 56 [+20 | 165 | 220 Z — |41 | 25| 82 |1000
100 | 38 | =20 | 120 | 130 _ _ 1 | 25| 85 | 610
SP8M51 FRA| TB | Dual | N+P
ual | N 00 | 25 | =20 | 210 | 230 _ — |4 | 25| 125 | 1550

*1 Vas=10V  *2 Vas=4.5V *3 Vos=25V *4 Vos=6V
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) Bipolar Transistors (Surface mount type)

Transistors 1;'

Bipolar Transistors (Surface mount type)

Selee VMT3 (1212) EMTS3F (1616) EMTS3 (1616)
(SC-105AA) (SC-89) (SC-75A)<SOT-416>
Veeo lc 5
-, “ ‘ “ L 1| ) hre
Polarity Po=0.15W Po=0.15W Po=0.15W
Application PNP NPN PNP NPN PNP NPN
General
Purpose 2SA2029FHAT2L | 2SC5658FHAT2L |2SA1774EBHZGTL | 2SC4617EBHZGT | 2SA1774FRATL | 2SC4617FRATL 50 0.15 120 to 390
Amplification
Notes : 1.*1 With reference land installed 2.2 For hre, please see the technical specifications. 3.PNP (-)symbol omitted.
RN UMT3F (2021) UMT3 (2021) SMT3 (2928)
(SC-85) (SC-70)<SOT-323> (SC-59)<S0OT-346>
Vceo lc 5
'~. - * 4 ‘ W | @ hre
Polarity Po=0.2W Po=0.2W Po=0.2W
Applcaton PNP NPN PNP NPN PNP NPN
l(:'ieneral 2SA1576UBHZGTL | 25C4081UBHZGTL | 2SA1576AFRAT106 | 2SC4081FRAT106 |2SA1037AKFRAT146 | 25C2412KFRAT146 50 0.15 120 to 390
urpose
Amp“ﬁcation = = 2SA1579FRAT106 | 2SC4102FRAT106 | 2SA1514KFRAT146 | 25C3906KFRAT146 | 120 | 0.05| 180 to 560
Low = = 2SB1694FRAT106 | 2SD2656FRAT106 — — 30 1 270 to 680
Ve (sat)
— — — = 2SA1036KFRAT146 | 2SC2411KFRAT146 32 0.5 120 to 390
bri = = = = 2SB1197KFRAT146 | 2SD1781KFRAT146 32 0.8 120 to 390
river
— — — — — 2SD1484KFRAT146 50 0.5 120 to 390
— — — — 2SB1198KFRAT146 | 2SD1782KFRAT146 80 0.5 120 to 390
High speed . . _ _ 120 to 270
SwW 2SA2088FRAT106 | 2SC5876FRAT106 60 0.5 120 to 390
Notes : 1.*1 With reference land installed 2.2 For hre, please see the technical specifications. 4.PNP (-)symbol omitted.
Package MPT3 (4540) CPT3 LPT
(SC-62)<SOT-89> (SC-63)<SOT-428> (SC-83)
Vceo le *2
‘ "t ’ "t . (V) | (A hee
Polarity Po=0.5W Po=AW ¥ Po=30W
Applcaton PNP NPN PNP NPN PNP NPN
2SAR293PFRAT100 | 2SCR293PFRAT100 — — — — 30 1 270 to 680
2SAR512PFRAT100 | 2SCR512PFRAT100 — — — — 30 2 200 to 500
2SAR552PFRAT100 | 2SCR552PFRAT100 — — — — 30 3 200 to 500
2SAR542PFRAT100 | 2SCR542PFRAT100 | 2SAR572DFHGTL | 2SCR572DFHGTL — — 30 5 200 to 500
2SAR513PFRAT100 | 2SCR513PFRAT100 — — — — 50 1 180 to 450
2SAR553PFRAT100 | 2SCR553PFRAT100 — — — — 50 2 180 to 450
2SAR533PFRAT100 | 2SCR533PFRAT100 | 2SAR573DFHGTL | 2SCR573DFFHGTL — — 50 3 180 to 450
Driver 2SAR514PFRAT100 | 2SCR514PFRAT100 = = = = 80 0.7 120 to 390
2SB1260FRAT100 | 2SD1898FRAT100 — — — — 80 1 120 to 390
2SAR554PFRAT100 | 2SCR554PFRAT100 — — — — 80 1.5 120 to 390
— — 2SAR574DFHGTL | 2SCR574DFHGTL — — 80 2 120 to 390
2SAR544PFRAT100 | 2SCR544PFRAT100 — — — — 80 2.5 120 to 390
— — — — 25B1644JFRATL — 80 4 100 to 320
— 2SCR372PFRAT100 — — — — 120 0.7 120 to 390
— 2SCR375PFRAT100 — — — — 120 1.5 120 to 390
Notes :1.*1 With reference land installed 2.*2 For he, please see the technical specifications. 4.*4 TC=25°C 5.PNP (-) symbol omitted.
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1;' Transistors

) Complex Bipolar Transistors
) Digital Transistors

Complex Bipolar Transistors

Package EMT6 uUMTé6 SMT6
9 (1616) 2021) (2928)
(SC-88) (SC-74)
(SC-107C) <SOT-363> <SOT-457> .
Equivalent v |
Configuration element CEo ¢ Nee
‘ ‘ ‘ transistors V) (mA)
ltem
- Equivalent circuit
Application ™\ diagram(TOP View)
}—I—{ EMT1FHAT2R UMT1NFHATN IMT1AFRATO08 2SA1037AKx2 | -50 | -150 120 to
PNPx2 | Pre Amp.
?‘_I—i — — IMT4FRATO08 2SA1514Kx2 | -120 -50 180 to
I;_I—{ EMX1FHAT2R UMX1INFHATN IMX1FRATO08 25C2412Kx2 50 150 120 to
NPNx2 | Pre Amp.
?\_I—{ — — IMX8FRAT08 2SC3906Kx2 120 50 180 to
PTP Pre Am EMZ1FHAT2R UMZ1NFHATR IMZ1AFRAT08 2SA1087AK 50 | 150 120t0
NPN P 25C2412K 50 | 150 120 to
No.1 Pin is located on the upper right of equivalent circuit diagram for VMT6, EMT5, EMT6, UMT5, UMT6, TUMT5, TUMT6, TSMT5 and TSMT6 packages.
No.1 Pin is located on the lower right of equivalent circuit diagram for SMT5 and SMT6 packages.
e Part No. Package
PNP NPN
VMIT3 EMT3F EMT3 UMT3F UMT3 SMT3 MPT3
(1212) (1616) (1616) (2021) (2021) (2928) (4540)
(sc-1058) | (SC-89) | 8GN | (gc.gs) | (SC70) | (SC-59) | (SC-62) | |
R1 R1 R1 | R2 <SOT-416> <S0T-323> | <SOT-346> | <SOT-89> v CC) ( IO) Gl
2 (kQ) | (kQ) ;:/Eo c (heo)
5 (V) | (mA)
5 * | & 5 9 » ~
= R2 R2 =
&
o | Type
2 Pd=150mW Pd=200mW Pd=500mW
S DTA123ExA* | DTC123ExA* | 2.2 | 2.2 [ ) — ] - (] [ ] - 50 100 20 to
=
£ DTA143ExA* | DTC143ExA* 47 |47 | @ (J L4 L d o ® — 50 | 100 20to
.«E 100mA | DTA114ExA* | DTC114ExA* | 10 | 10 [ ) [ ) o o o o - 50 50 30 to
% DTA124ExA* | DTC124ExA* | 22 | 22 ® o ® o ® ® - 50 30 56 to
[a =
= DTA144ExA* | DTC144ExA* | 47 | 47 [ ] o ([ J ([ J (] o — 50 30 68 to
g DTA113ZxA* |DTC113ZxA* | 1 | 10 — — DTA only - ([ J - - 50 | 100 33to
>
'; DTA123YxA* | DTC123YxA* | 2.2 | 10 - - o — (] — — 50 100 33 to
[e]
"é DTA123JxA* | DTC123JxA* | 2.2 | 47 o o ([ J o (] ([ J — 50 100 80 to
Ei 100mA | DTA143XxA* | DTC143XxA* | 4.7 | 10 [ J [ ) o o ([ J [ ] - 50 100 30 to
% DTA143ZxA* | DTC143ZxA* | 4.7 | 47 [ J [ ) o o ([ J o - 50 100 80 to
s DTA114YxA* | DTC114YxA* | 10 | 47 [ ) [ ) o (] ([ J o - 50 70 68 to
(3
E DTA124XxA* | DTC124XxA* | 22 | 47 [ ) - ] - [ ] - - 50 50 68 to
T 1A = DTDG23YP¥" | 22| 10 — - - - - - @® [60+10| 1000 300 to
2 DTA143TxA* | DTC143TxA¥ | 4.7 | — o [ J (] [ ] [ — — 50 | 100 | 100 to 600
§’§ DTA114TxA* | DTC114TxA* | 10 | — [ ) [ ) ] o o - 50 100 | 100 to 600
Z&100mA - -
Eal DTA124TxA* | DTC124TxA* | 22 | — [ ) - { - (] - — 50 100 | 100 to 600
& DTA144TxA* | DTC144TxA¥ | 47 | — o - ([ J - ([ J — — 50 | 100 | 100 to 600
8 _ DTA114GxA* | DTC114GxA* | — | 10 - - - (] — - 50 100 30 to
§§ 100mA| DTA124GxA* | DTC124GxA* | — | 22 - - - — DTC only — - 50 100 68 to
% DTA144GxA* | DTC144GxA* | — | 47 - - - - (] — - 50 100 68 to
=T - DTDG14GP¥* | — | 10 - - - - - - ® [60:10/1000 | 300to
x :Packaging designation symbol M EB E UB U K P
% :Specifications+ Packaging type FHAT2L | HZGTL | FRATL | HZGTL |FRAT106|FRAT146 | FRAT100

Notes : 1.*For internal circuit, please see the technical specifications. 2. VMT3, EMT3F,EMT3 and UMT3F without suffix A. 3. PNP (-) symbol omitted.
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) Complex Digital Transistors

Transistors 1;'

Complex Digital Transistors

UMT6 SMT6
('f'é"rtg ( (202 )) ((82828))
. - -88 -74 .
o Equwglent circuit (SC-107C) <SOT-363> <SOT-457> Equivalent R1 R2
Configuration diagram element kQ) kQ)
(TOP View) ’ * “ transistors
Part No.
EMB10FHAT2R UMB10NFHATN IMB10AFRAT110 DTA123Jx2 2.2 47
EMB11FHAT2R UMB11NFHATN IMB11AFRAT110 DTA114Ex2 10 10
(ig‘gmf) EMB2FHAT2R UMB2NFHATN IMB2AFRAT110 DTA144Ex2 47 47
EMB3FHAT2R UMB3NFHATN IMB3AFRAT110 DTA143Tx2 4.7 —
EMB4FHAT2R UMB4NFHATN — DTA114Tx2 10 —
EMH10FHAT2R UMB10NFHATN - DTC123Jx2 2.2 47
EMH25FHAT2R - - DTC143Zx2 4.7 47
EMH11FHAT2R UMH11NFHATN IMH11AFRAT110 DTC114Ex2 10 10
EMH9FHAT2R UMHONFHATN IMH9AFRAT110 DTC114Yx2 10 47
(’;lgymﬁ EMH1FHAT2R UMH1INFHATN IMH1AFRAT110 DTC124Ex2 22 22
EMH2FHAT2R UMH2NFHATN IMH2AFRAT110 DTC144Ex2 47 47
EMH3FHAT2R UMH3NFHATN IMH3AFRAT110 DTC143Tx2 4.7 —
EMH4FHAT2R UMH4NFHATN IMH4AFRAT110 DTC114Tx2 10 -
EMH15FHAT2R — IMH15AFRAT110 DTC144Tx2 47 —
UMT6 SMT6
& &)
. - A R .
o Equwglent circuit (SC-107C) <SOT-363> <SOT-457> Equivalent R1 Ro
Configuration diagram element *Q) *Q)
(TOP View) . * “ transistors
Part No.
DTA143Z 4.7 47
EMD22FHAT2R UMD22NFHATR = DTC1437 47 47
DTA114E 10 10
EMD3FHAT2R UMD3NFHATR IMD3AFRAT108 DTC114E 10 10
DTA114Y 10 47
PNPHNEN EMD9FHAT2R UUMDONFHATR IMD9AFRAT108 DTC114Y 10 47
(100mA) DTA124E 22 22
complimentary EMD2FHAT2R UMD2NFHATR IMD2AFRAT108 DTC124E o oo
DTA144E 47 47
EMD12FHAT2R UMD12NFHATR — DTC144E 47 47
DTA143T 4.7 -
}%{ EMD6FHAT2R UMD6NFHATR IMD6AFRAT108 DTC143T 47 _

No.1 Pin is located on the upper right of equivalent circuit diagram for EMT5, EMT6, UMT5 and UMT6 packages. No.1 Pin is located on the lower right of equivalent circuit diagram for SMT5 and SMT6 packages.
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1;' Transistors

) Packages

Packages

@Dimensions (unit: mm)

VMT3 EMT3F EMT3 EMT5 EMT6
(SC-105AA) (SC-89) (SC-75A) (SC-1078B) (SC-107C)
(SOT-416)
12 16, 07 o 16 05 16 05
2 " [a ce] ] el [
m‘iﬁ"j 5— ik T | g m;E [] mﬂ I:]
\ﬂj o] o % DJJ»E 022 013 022 013
UMT3F UMT3 UMT5 UMT6 SST3
(SC-85) [SC-70) (SC-88A) v (SC-88) v (SOT-23>
(SOT-323 (SOT-353> , " (SOT-363> , " g
ol 09 g *ﬂj %
- |LL| L‘J| < E
SMT3 SMT5 SMT6 TUMT3
(SC-59) (SC-74A) i (SC-74) 1
(SOT-346) 20 o (SOT-457) 29
[ - o
TSMT3 TSMT5 TSMT6 TSMT8
(SC-96) Jovax (SC-95)
20 085 10Max.
29 19 07) 3: @ 3.0 08
04 I m mom m
= i I Tl I
S SLIE i 2
i :E’l i tﬂ:lA i i % 5 = o
s s [l 016 0e ML% oss | )
MPT3 SOP8 CPT3 (0-PAK) LPT(S) (D2-PAK)
(SC-62) (SC-63) 65 23 (SC-83) 101
(SOT-89> (SOT-428> ( 5.1 W L ) X
L ] [ﬂ .
JHIH 3
E Loa
2 o [T
‘#:5% 09 . ’

Notes: 1. Characters in [ ] under package designation denotes JEITA No. Characters in <> under package designation denotes Code No.

2. For details of dimensions, please refer to the technical specifications.
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) Schottky Barrier Diodes

Diodes

Schottky Barrier Diodes

@AQuick Reference for Small Signal Type Schottky Barrier Diodes

Package
1006 Size 1406 Siz 1608 Siz 2512 Siz
Vr lo
V) | mA) * * ¢
VMN2 VMD2 EMD2 UMD2
(SOD923) (SOD723) (SOD523) (SOD323F)
30 RB751CS-40 1 RB751G-40 4 RB751SM-40 9 RB751VM-40 24
RB520CS-30 2 RB520G-30 5 | A7 RB510SM-30 10 | 2 RB510VM-30 25
100 RB521CS-30 3 RB521G-30 6 | A7 RB511SM-30 11 | (ZZ RB511VM-30 26
27 RB500SM-30 12 RB530VM-30 27
30 277 RB501SM-30 13 | A7 RB531VM-30 28
RB520SM-30 14 | I RB520VM-30 29
200 RB521SM-30 15 | A7 RB521VM-30 30
27 RB530SM-30 16 | IZ RB540VM-30 31
27 RB531SM-30 17 | A7 RB541VM-30 32
500 27 RB550VM-30 33
27 RB520G-40 7 | IZ7 RB530SM-40 18 RB530VM-40 34
100 27 RB521G-40 8 | [ZP RB531SM-40 19 RB531VM-40 35
[Z7 RB500VM-40 36
0 RB501VM-40 37
[Z7 RB540SM-40 20 | I RB540VM-40 38
200 7 RB541SM-40 21 | A RB541VM-40 39
RB520SM-40 22 | &7 RB520VM-40 40
RB521SM-40 23 | A7 RB521VM-40 4
Package
1212 Size 1616 Size 1616 Size 1616 Size 2120 Size
Vr lo
L ] 5
~ | ma . L 3 L 2 L ]
VMD3 EMD3 EMD3F EMD4 UMD3
(SOT723) (SOT523) (SOT490) (SOT543) (SOT323)
RB557W 49| IEATVRB558WM 54 RB481Y 61
30 100 RB558W 51 RB480Y 62
RB548W 52
RB715W 43
30 RB715Z 42 RB706W-40 53
RB715F 44
40 100 RB717F 50
RB706F-40 55
200 RB481Y-40 63 RB451F 57
RB480Y-40 64 RB450F 58
RB481Y-90 65
90 100 RB480Y-90 66
Package
2120 Size 2120 Size 2120 Size 2928 Size 2928 Size 2928 Size
VR lo
i ey L S & LY . 3 »
UMD3F UMD4 UMD6 SMD3 SMD5 SMD6
(SOT323F) (SOT-343) (SOT363) (SOT346) (SOT25) (SOT457)
25 400 RB495D 46
30 RB731U 74
30 RB531XN 70
100 RB530XN 71
RB541XN 72
30 RB481K 67 RB731XN 73 RB705D 47
RB706D-40 56
27 RB715UM 45 RB425D 48 RB471E 69
40 100 RB421D 59
RB420D 60
200 RB480K 68
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Diodes

) Schottky Barrier Diodes

@®Quick Reference for Middle Power Schottky Barrier Diodes

Package
2514 Size 3516 Size 5026 Size
Vr lo '-
(V) (A) &
TUMD2M PMDU PMDS
(SOD123) (SOD106)
IZ7 RB550VYM-30 1 I[IZ7 RB162MM-30 14 [Z7 RBR1L30A 50
IE7 RSX101VYM30 2 - 15 [IE7 RB168L-30 51
1 [Z7 RB168VYM-30 3 16
27| 17
IZ7 RB168MM-30 18
15 IE7 RSX201VYM30 4 IE7 RBO70MM-30 19
IZ7 RBO60MM-30 20 RSX205L-30 52
2 7 RBR2MM30A 21 RSX201L-30 53
30 [Z7 RBR2MM30B 22 [Z7 RBR2L30A 54
[Z7 RBO68MM-30 24 IZ7 RBO68L-30 55
I[Z7 RBR3MM30A 23 RSX301L-30 56
RBO55L-30 57
3 IZ7 RBR3L30A 58
[[Z7 RBR3L30B 59
7 RBO58L-30 60
RBO8OL-30 61
5 7 RBR5L30A 62
27 RBR5L30B 63
05 [Z7 RB400OVYM-50 7
I[Z7 RB160VYM-40 5 27 RB162MM-40 25 RB162L-40 64
1 I[Z7 RB168VYM-40 6 [Nend 26 IIZ7 RBR1L40A 65
[Venyd 27 7 RB168L-40 66
I7 RBR1MMA0A 28
[Z7 RBO60MM-40 29 RBO60L-40 67
[Z7 RB0O68MM-40 30 RB068L-40 68
2 [Z7 RBR2MM40A 31 [E7 RBR2L40A 69
2 27 RBR2MM40B 32
IZ7 RBR2MM40C 33
27 RBR3MM40A 34 RBO056L-40 70
[Z7 RBR3MMA40B 35 RB055L-40 71
RBO050L-40 72
3 RBO058L-40 73
27 RBR3L40A 74
[[Z7 RBR3L40B 75
[Z7 RBR3L40C 76
5 IZ7 RBR5L40A 77
I[Z7 RB160VYM-60 8 27 RB162MM-60 36 RB162L-60 78
1 [Z7 RB168VYM-60 9 27 RB160MM-60 37 IZ7 RBR1L60A 79
[Z7 RBR1MM60A 38 [E7 RB168L-60 80
[Z7 RB168MM-60 39
[IZ7 RBO60MM-60 40 RB068L-60 81
[Z7 RBR2MM60A 4 [Z7 RBR2L60A 82
2 IZ7 RBR2MM60B 42 [ RBR2L60B 83
60 [Z7 RBR2MM60C 43
[Z7 RBO68MM-60 44
7 RBR3MM60A 45 RBO055L-60 84
[Z7 RBR3MM60B 46 RB050L-60 85
3 RB058L-60 86
[Z7 RBR3L60A 87
7 RBR3L60B 88
5 7 RBR5L60A 89
90 1 27 RB160MM-90 47 RB160L-90 90
0.7 7 RB578VYM100 10
100 1 IE7 RB168VYM100 1 [Z7 RB168MM100 48 [E7 RB168L100 91
2 RB068L100 92
05 IE7 RB558VYM150 12
150 1 IZ7 RB168VYM150 13 27 RB168MM150 49 27 RB168L150 93
5
2 27 RB068L150 94
3 27 RBO58L150 95
Package
2928 Size 2928 Size
Vo & ~ »
(V) (A)
SMD3 TSMD5
(SOT346) (SOT23-5)
20 0.5 RB411D 96
0.1 RB552EA 98
30
1.4 RB550EA 99
40 05 RB400D 97
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) Schottky Barrier Diodes

Diodes

Schottky Barrier Diodes

Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Tji=25°C)2 Equivalent
Re!;r;nce Product No. Vam VR loxt Irsm(A)*2 Vr(V) IR(HA) Package Circuit Diagram
V) V) (mA) 60Hz. 12 Max. Ir(mA) Max. Vr(V)

1 RB751CS-40 FH | T2RA 40 30 30 0.2 0.37 1 0.5 30

2 RB520CS-30 FH |T2RA - 30 100 0.5 0.45 10 0.5 10 VMN2

3 RB521CS-30 FH | T2RA . 30 100 0.5 0.35 10 10 10

4 RB751G-40 FH T2R 40 30 30 0.2 0.37 1 0.5 30

5 RB520G-30 FH T2R — 30 100 0.5 0.45 10 0.5 10

6 RB521G-30 FH T2R - 30 100 0.5 0.35 10 10 10 VMD2

7 RB520G-40 FH T2R 40 40 100 0.5 0.71 100 15 40

8 RB521G-40 FH T2R 40 40 100 0.5 0.61 100 100 40

9 RB751SM-40 FH T2R 40 30 30 0.2 0.37 1 0.5 30

10 RB510SM-30 FH T2R 30 30 100 0.5 0.46 10 0.3 10

1 RB511SM-30 FH T2R 30 30 100 0.5 0.37 10 7 10

12 RB500SM-30 FH T2R 30 30 100 0.5 0.45 10 0.5 10

13 RB501SM-30 FH T2R 30 30 100 0.5 0.35 10 10 10

14 RB520SM-30 FH T2R — 30 200 1 0.58 200 1 10

15 RB521SM-30 FH T2R — 30 200 1 0.47 200 30 10

16 RB530SM-30 FH T2R 30 30 200 1 0.45 10 0.5 10 EMD2

17 RB531SM-30 FH T2R 30 30 200 1 0.35 10 10 10

18 RB530SM-40 FH T2R 40 40 100 0.5 0.71 100 15 40

19 RB531SM-40 FH T2R 40 40 100 0.5 0.61 100 100 40

20 RB540SM-40 FH T2R 40 40 200 0.5 0.71 100 15 40

21 RB541SM-40 FH T2R 40 40 200 0.5 0.61 100 100 40

22 RB520SM-40 FH T2R 40 40 200 1 0.55 100 10 40

23 RB521SM-40 FH T2R 45 40 200 1 0.45 100 90 40

24 RB751VM-40 FH |TE-17 40 30 30 0.2 0.37 1 0.5 30

25 RB510VM-30 FH |TE-17 30 30 100 0.5 0.46 10 0.3 10

26 RB511VM-30 FH |TE-17 30 30 100 0.5 0.37 10 7 10

27 RB530VM-30 FH |TE-17 30 30 100 0.5 0.45 10 0.5 10

28 RB531VM-30 FH |TE-17 30 30 100 0.5 0.35 10 10 10

29 RB520VM-30 FH |TE-17 30 30 200 1 0.58 200 1 10

30 RB521VM-30 FH |TE-17 30 30 200 1 0.47 200 30 10

31 RB540VM-30 FH |TE-17 30 30 200 0.5 0.45 10 0.5 10

32 RB541VM-30 FH |TE-17 30 30 200 0.5 0.35 10 30 10 UMD2

33 RB550VM-30 FH |TE-17 30 30 500 1 0.59 500 30 30

34 RB530VM-40 FH |TE-17 40 40 100 1 0.71 100 15 40

35 RB531VM-40 FH |TE-17 40 40 100 1 0.61 100 100 40

36 RB500VM-40 FH |TE-17 45 40 100 1 0.45 10 1 10

37 RB501VM-40 FH |TE-17 45 40 100 1 0.55 100 30 10

38 RB540VM-40 FH |TE-17 40 40 200 0.5 0.71 100 15 40

39 RB541VM-40 FH |TE-17 40 40 200 0.5 0.61 100 100 40

40 RB520VM-40 FH |TE-17 40 40 200 1 0.55 100 10 40

41 RB521VM-40 FH |TE-17 40 40 200 1 0.45 100 90 40

42 RB715Z FH TaL 40 40 30 0.2 0.37 1 1 10 VMD3

43 RB715W FH TL 40 40 30 0.2 0.37 1 1 10 EMD3

44 RB715F FH | T106 40 40 30 0.2 0.37 1 1 10 UMD3

45 [[EZRB715UM FH TL 40 40 30 0.2 0.37 1 1 10 UMD3F }—ﬂ
46 RB495D FH | T146 40 25 400 2 0.5 200 70 25

47 RB705D FH T146 40 40 30 0.2 0.37 1 1 10 SMD3

48 RB425D FH | T146 40 40 100 1 0.55 100 30 10

49 RB557W FH TL — 30 100 %2 0.5 0.35 10 10 10 EMD3 Z::j_c
50 RB717F FH | T106 40 40 30%2 0.2 0.37 1 1 10 UMD3

51 RB558W FH TL - 30 1002 0.5 0.35 10 10 10

52 RB548W FH TL . 30 1002 0.5 0.45 10 0.5 10 EMD3

53 RB706W-40 FH TL 45 40 30 0.2 0.37 1 1 10 Z::j_“
54 [ RB558WM FH TL — 30 100 =2 0.5 0.49 100 10 10 EMD3F

55 RB706F-40 FH | T106 45 40 30%2 0.2 0.37 1 1 10 UMD3

56 RB706D-40 FH T146 45 40 30 0.2 0.37 1 1 10 SMD3

57 RBA451F FH TL 40 40 100 1 0.55 100 30 10 UMD3

58 RB450F FH TL 45 40 100 1 0.45 10 1 10 °—’|—|_Q
59 RB421D FH | T146 40 40 100 1 0.55 100 30 10 SMD3 °

60 RB420D FH | T146 40 40 100 1 0.45 10 1 10

61 RB481Y FH T2R - 30 1002 1 0.43 100 30 10

62 RB480Y FH T2R — 30 1002 1 0.53 100 1 10

63 RB481Y-40 FH T2R 40 40 200 1 0.45 100 90 40 EMD4

64 RB480Y-40 FH T2R 40 40 200 1 0.55 100 10 40 o— o
65 RB481Y-90 FH T2R 90 90 1002 1 0.61 100 100 90 oo
66 RB480Y-90 FH T2R 90 90 1002 1 0.69 100 5 90

67 RB481K FH TL 30 30 200+ 1 0.5 200 30 10 UMD4

68 RB480K FH TL 45 40 100*2 1 0.6 100 1 10

69 RB471E FH | T148 40 40 1007 1 0.55 100 30 10 SMD5 <
70 RB531XN FH TR - 30 1002 1 0.43 100 30 10

71 RB530XN FH TR - 30 1002 1 0.53 100 1 10 UMD6

72 RB541XN FH TR - 30 100 0.5 0.35 10 10 10 o—>p——o
73 RB731XN FH TR 40 40 30 0.2 0.37 1 1 10

74 RB731U FH TL 40 40 30 0.2 0.37 1 1 10 SMD6

*1 :lo : Average output current per chip. In case of 1, 2 or 3 chip diodes. lo indicates average output current of 1, 2 or 3 chips.
*2 : Value / Chip
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) Schottky Barrier Diodes

Schottky Barrier Diodes

Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Tj=25°C)'2 i
Reference Product No. Vi VR lo™ Irsm(A)2 VE(V) In(MA) Package REgEelent
No Circuit Diagram
V) (%) (A) 60Hz. 12 Max. Ir(A) Max. Va(V)

1 RB550VYM-30 | FH | TR 30 30 1 3 0.52 1 0.03 10

2 WRSX101VYM30 FH | TR 30 30 1 5 0.47 1 0.2 30

3 WRB168VYM-30 FH | TR 30 30 1 5 0.73 1 0.0003 30

4 WRSXZMVYMSO FH | TR 30 30 1.5 8 0.46 1.5 0.3 30

5 WRB160VVM-4O FH | TR 40 40 1 5 0.55 0.7 0.05 40

6 WRB168VYM-40 FH | TR 40 40 1 5 0.79 1 0.0005 40

7 WRB400VYM-50 FH | TR 50 40 0.5 3 0.55 0.5 0.05 30 TUMD2M
8 WRB160VYM-60 FH | TR 60 60 1 3 0.67 1 0.4 60

9 WRBWBVYM-GO FH | TR 60 60 1 5 0.82 1 0.001 60

10 WRB578VYM1OO FH | TR 100 100 0.7 5 0.85 0.7 0.0002 100

1 WRB168VYM100 FH | TR 100 100 1 5 0.84 1 0.0003 100

12 WRBSSBVYMHO FH | TR 150 150 0.5 3 0.95 0.5 0.0005 150

13 WRB168VYM150 FH | TR 150 150 1 5 0.89 1 0.001 150

14 WRB162MM-30 TF | TR 30 30 1 30 0.52 1 0.1 30

15 WRBWOMM-SO TF | TR 30 30 1 30 0.48 1 0.05 30

16 WRSX101MM-30 TF | TR 30 30 1 45 0.39 1 0.2 30

17 WRBFHMMSOA TF | TR 30 30 1 30 0.48 1 0.05 30

18 WRB168MM-30 TF | TR 30 30 1 20 0.69 1 0.0006 30

19 WRBWOMM-SO TF | TR 30 30 1.5 30 0.49 1.5 0.05 30

20 WRBOGOMM-SO TF | TR 30 30 2 55 0.49 2 0.05 30

21 WRBRZMMSOA TF | TR 30 30 2 30 0.53 2 0.05 30

22 WRBRZMMSOB TF | TR 30 30 2 30 0.49 2 0.08 30

23 WRBRSMMsOA TF | TR 30 30 3 30 0.51 3 0.1 30

24 WRB%BMM-SO TF | TR 30 30 2 30 0.70 2 0.0008 30

25 WRB162MM-40 TF | TR 40 40 1 30 0.55 1 0.1 40 o—>——o
26 WRB160MM-4O TF | TR 40 40 1 30 0.51 1 0.03 40

27 WRB168MM-4O TF | TR 40 40 1 30 0.65 1 0.00055 40

28 WRBR1MM40A TF | TR 40 40 1 20 0.52 1 0.05 40

29 WRBOSOMMAO TF | TR 40 40 2 30 0.56 2 0.5 40

30 WRB068MM-40 TF | TR 40 40 2 30 0.725 2 0.00055 40

31 WRBRZMMMA TF | TR 40 40 2 20 0.62 2 0.05 40 PMDU
32 JEPRBR2MM40B | TF | TR 40 40 2 30 0.56 2 0.08 40 (Wide)
33 WRBRZMMMC TF | TR 40 40 2 30 0.54 2 0.10 40

34 WRBRSMMMA TF | TR 40 40 3 30 0.62 3 0.08 40

35 WRBR3MM4OB TF | TR 40 40 3 30 0.58 3 0.10 40

36 WRB162MM-60 TF | TR 60 60 1 20 0.65 1 0.1 60

37 WRB160MM-6O TF | TR 60 60 1 30 0.55 1 0.05 60

38 WRBR1MM60A TF | TR 60 60 1 20 0.53 1 0.075 60

39 WRB168MM-60 TF | TR 60 60 1 30 0.68 1 0.0015 60

40 WRBOGOMM-GO TF | TR 60 60 2 30 0.61 2 0.05 60

41 WRBR2MM60A TF | TR 60 60 2 20 0.65 2 0.075 60

42 WRBRZMMGOB TF | TR 60 60 2 30 0.58 2 0.1 60

43 WRBR2MMGOC TF | TR 60 60 2 30 0.55 2 0.12 60

44 WRBOGBMM-GO TF | TR 60 60 2 30 0.765 2 0.0015 60

45 WRBRSMMGOA TF | TR 60 60 3 30 0.66 3 0.1 60

46 WRBRSMMSOB TF | TR 60 60 3 30 0.61 3 0.12 60

47 WRBWOMM-QO TF | TR 90 90 1 30 0.73 1 0.1 90

48 WRB168MM100 TF | TR 100 100 1 30 0.81 1 0.0006 100

49 WRB168MM150 TF | TR 150 150 1 30 0.84 1 0.004 150

*1 : lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip
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Diodes

Schottky Barrier Diodes

Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Tj=25°C)2 .
Reference Product No. Vim VR lo™ Irsm(A)2 VE(V) Ir(MA) Package Redubvelent

\o. Circuit Diagram

V) V) (A) 60Hz. 1o Max. Ir(A) Max. Vr(V)

50 RBR1L30A DD |TE25 30 30 1 30 0.48 1 0.05 30

51 RB168L-30 TF |TE25 30 30 1 20 0.69 1 0.0006 30

52 RSX205L-30 TF |TE25 30 30 2 60 0.49 2 0.2 30

53 RSX201L-30 DD |TE25 30 30 2 60 0.44 2 0.15 30

54 RBR2L30A DD [TE25 30 30 2 40 0.49 2 0.08 30

55 RB068L-30 DD |TE25 30 30 2 40 0.70 1 0.0008 30

56 RSX301L-30 DD |[TE25 30 30 3 70 0.42 3 0.2 30

57 RB055L-30 DD |TE25 30 30 3 55 0.55 3 0.05 30

58 RBR3L30A DD |TE25 30 30 3 30 0.58 3 0.05 30

59 RBR3L30B DD |TE25 30 30 3 40 0.53 3 0.08 30

60 RB058L-30 DD |TE25 30 30 3 70 0.68 3 0.0025 30

61 RB080L-30 DD |TE25 30 30 5 70 0.51 5 0.15 30

62 RBR5L30A DD |TE25 30 30 5 50 0.54 5 0.1 30

63 RBR5L30B DD |TE25 30 30 5 50 0.49 5 0.15 30

64 RB162L-40 TF |TE25 40 40 1 20 0.55 1 0.5 40

65 RBR1L40A DD |TE25 40 40 1 30 0.52 1 0.05 40

66 RB168L-40 TF |TE25 40 40 1 30 0.65 1 0.00055 40

67 RBO060L-40 DD |TE25 40 40 2 70 0.5 2 1 40

68 RBO068L-40 DD |TE25 40 40 2 40 0.69 2 0.001 40

69 [ RBR2L40A DD [TE25 40 40 2 40 0.55 2 0.08 40

70 RB056L-40 TF |TE25 40 40 3 70 0.67 3 0.05 40

71 RBO055L-40 DD [TE25 40 40 3 40 0.65 3 0.5 40

72 RB050L-40 DD |TE25 40 40 3 70 0.55 3 1 40

73 RB058L-40 DD |TE25 40 40 3 70 0.7 3 0.005 40 PMDS

74 RBR3L40A DD |TE25 40 40 3 30 0.69 3 0.05 40

75 RBR3L40B DD |[TE25 40 40 3 40 0.62 3 0.08 40

76 RBR3L40C DD |TE25 40 40 3 50 0.55 3 0.1 40

77 RBR5L40A DD [TE25 40 40 5 50 0.53 5 0.2 40

78 RB162L-60 TF |TE25 60 60 1 20 0.65 1 0.1 60

79 RBR1L60A DD |TE25 60 60 1 30 0.53 1 0.075 60

80 RB168L-60 DD |TE25 60 60 1 30 0.68 1 0.0015 60

81 RB068L-60 DD |TE25 60 60 2 40 0.7 2 0.002 60

82 RBR2L60A DD |TE25 60 60 2 30 0.65 2 0.075 60

83 RBR2L60B DD |TE25 60 60 2 50 0.52 2 0.15 60

84 RB055L-60 DD |[TE25 60 60 3 70 0.68 3 0.07 60

85 RB050L-60 DD |TE25 60 60 3 70 0.52 2 0.1 60

86 RB058L-60 DD [TE25 60 60 3 70 0.64 3 0.004 60

87 RBR3L60A DD |TE25 60 60 3 40 0.66 3 0.1 60

88 RBR3L60B DD |TE25 60 60 3 50 0.56 3 0.15 60

89 RBR5L60A DD |TE25 60 60 5 50 0.55 5 0.25 60

90 RB160L-90 TF |TE25 95 90 1 30 0.73 1 0.1 90

91 RB168L100 DD |TE25 100 100 1 30 0.81 1 0.0006 100

92 RB068L100 DD |TE25 100 100 2 60 0.79 2 0.015 100

93 RB168L150 DD [TE25 150 150 1 30 0.84 1 0.004 150

94 RB068L150 DD |TE25 150 150 2 50 0.81 2 0.003 150

95 RB058L150 DD |TE25 150 150 3 50 0.85 3 0.003 150

96 RB411D FH | T146 40 20 0.5 3 0.5 0.5 0.03 10 SMD3 D_N_LO

97 RB400D FH | T146 40 40 0.5 3 0.55 0.5 0.05 30 °

98 RB552EA FH | TR 30 30 1 7 0.59 0.5 0.008 15 TSMD5 —H—o

99 RB550EA FH | TR 30 30 1.4 15 0.49 0.7 0.05 30 o——o

*1 :lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip
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) Rectifier Diodes

Rectifier Diodes
@Quick Reference for Rectifier Diodes

Surface Mount Type
Vao | o . Pe P W N
(V) (A)
2513 Size 2514 Size 3516 Size 5026 Size 232818128
TUMD2S TUMD2SM PMD PMD SMDS
(SOD123) (SOD106) (SOT23-5)
0.2 RRE02VS4S 1 | IEPRREO2VTMAS | 4
0.4 RREO4EA4D 14
05 RR274EA-400 | 15
400 07 RRE07VS4S 2 | IEPRREOTVIMAS | 5 RR264M-400 8
. [E7RR264MM-400 | 9
General
Purpose 1 1SR154-400 10
Rectifier
Diodes 2 RR2L4S 1
0.2 RRE02VS6S 3 27 RRE0O2VTM6S 6
0.7 [ RREO7VTMES | 7
600
1 1SR154-600 12
2 RR2L6S 13
High-speed
Rectifier | 600 1 1SR156-400 16
Diodes
Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Ti=25°C)
Equivalent
() Product No. Vew | Va lo | Irsm(A) | Ve(V) Ir(HA) trr(ns) Package | Gircuit Diagram
o. ) (V) (A) |60Hz.1%| Max. | Ir(A) | Max. | Va(V) | Max. | ImA) | In(mA)
1 RRE02VS4S FH | TR | 400 | 400 0.2 1 1.1 0.2 1 400 - - -
2 RREO7VS4S FH | TR | 400 | 400 0.7 2 1.1 07 1 400 - - — TUMD2S
3 RRE02VS6S FH | TR | 600 | 600 0.2 1 1.1 0.2 1 600 — — —
4 JIE7RRE0O2VTM4S FH TR 400 400 0.2 1 1.1 0.2 1 400 - - —
5 [EPRREOZVIM4S | FH | TR | 400 | 400 07 2 1.1 07 1 400 - - - TUMD2SM
6 [EPRRE02VIMES | FH | TR | 600 | 600 0.2 1 1.1 02 1 600 - — -
7 [EPRREO7VIMES | FH | TR | 600 | 600 07 2 1.1 07 1 600 - - - o——o
8 | RR264M-400 TF | TR | 400 | 400 07 25 1.1 07 | 10 400 - - - PMDU
9 [APRR264MM-400 | TF | TR | 400 | 400 07 25 1.1 07 | 10 400 — - — | PMDU (Wide)
10 1SR154-400 TF | TE25 | 500 | 400 1 30 1.1 1 10 400 - - -
11 RR2L4S DD | TE25| 400 | 400 2 50 1.1 2 10 400 - - - VDS
12 1SR154-600 TF |TE25 | 750 | 600 1 30 1.1 1 10 600 — — —
13 RR2L6S DD |TE25| 600 | 600 2 50 1.1 2 10 600 — — —
14 RREO4EA4D FH | TR | 400 | 400 047 | 2 1.1 0.2 1 400 — — —
TSMD5 g
15 RR274EA-400 | FH | TR | 400 | 400 1 8 1.1 05 | 10 400 — — — H—
16 | 1smise-400 | TF [TE25 | s00 | 400 | 1 [ 20 | 13 | o8| 10 | 400 | 400 | 10 | 10 | PwmDs o—»—o

: lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips.

*2 : Value / Chip
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) Fast Recovery Diodes

Diodes

Fast Recovery Diodes

@AQuick Reference for Fast Recovery Diodes

Surface Mount Type
Vo | o . * . & < LY
(V) (A)
1608 Size 2512 Size 2513 Size 2514 Size 3516 Size 5026 Size 2928 Size
EMD2 UMD2 TUMD2 TUMD2M PMDU PMDS TSMD6
(SOD523) (SOD323F) (SOD123) (SOD106) (SOT23-6)
100 0.5 RFO5VA1S 3 [[AVRFO5VYM1S 5
0.1 RFO1VM2S
0.4 RF04UA2D 21
0.5 RFO5VA2S 4 [ETRFO5VYM2S 6
0.7 RF071M2S 7
200 ' IETRFO7IMM2S | 8
08 l‘_mnFom M2S 9
. RF081MM2S | 10
1 RF101L2S "
RF081L2S 12
2 RF201L2S 13
0.7 RF071L4S 14
400 1 RF101L4S 15
15 RF201L4S 16
. RFN2L4S 17
450 0.1 RFUO01SM4S 1
0.8 RFN1L6S 18
600
15 RFN2L6S 19
700 0.8 RFN1L7S 20
Quick Absolute Maximum Ratings (Tc=25°C) Electrical Characteristics (Ti=25°C)
Equivalent
Rence Product No. Vau | Va lo | Irsu(A) | Ve(V) In(HA) trr(ns) Package | it Diagram
C V) ) (A) |60Hz1e| Max. | I(A) | Max. | Va(V) | Max. | IA) | Ia(A)
1 RFUO1SM4S FH T2R 450 450 0.1 1 1.8 0.1 10 450 35 0.1 0.1 EMD2
2 RFO1VM2S FH TE25 250 250 0.1 1 1.2 0.1 10 250 50 * UMD2
3 RFO5VA1S FH TR 100 100 0.5 6 0.98 0.5 10 100 25 0.5 1 TUMD2
4 RFO5VA2S FH TR 200 200 0.5 6 0.98 0.5 10 200 25 0.5 1
5 RFO5VYM1S FH TR 100 100 0.5 6 0.98 0.5 10 100 25 0.5 1 TUMD2M
6 RFO5VYM2S FH TR 200 200 0.5 6 0.98 0.5 10 200 25 0.5 1
7 RF071M2S DD TR 200 200 0.7 15 0.85 0.7 10 200 25 0.5 1 PMDU
8 RF081M2S DD TR 200 200 0.8 20 0.95 0.8 10 200 25 0.5 1
9 RF071MM2S DD TR 200 200 0.7 15 0.85 0.7 10 200 25 0.5 1 PMDU
10 RF081MM2S DD | TR 200 200 0.8 20 0.95 0.8 10 200 25 0.5 1 (Wide)
o—p——
11 RF101L2S TF TE25 200 200 1 20 0.87 1 10 200 25 0.5 1
12 RF081L2S TF TE25 200 200 1.1 25 0.98 1 10 200 25 0.5 1
13 RF201L2S TF TE25 200 200 2 20 0.87 2 10 200 25 0.5 1
14 RF071L4S TF TE25 400 400 1 15 1.25 0.7 10 400 25 0.5 1
15 RF101L4S TF TE25 400 400 1 25 1.25 1 10 400 25 0.5 1 PMDS
16 RF201L4S TF TE25 400 400 15 50 12 15 1 400 30 0.5 1
17 RFN2L4S DD | TE25 400 400 15 50 12 15 1 400 30 0.5 1
18 RFN1L6S DD | TE25 600 600 0.8 15 1.45 0.8 1 600 35 0.5 1
19 RFN2L6S DD | TE25 600 600 15 40 1.55 15 1 600 35 0.5 1
20 RFN1L7S DD | TE25 | 700 700 0.8 15 15 0.8 1 700 80 0.5 1
o—>»f—o
21 RF04UA2D FH TR 200 200 0.4 1 0.98 0.2 10 200 25 0.5 1 TSMD6 o
o—k—g
*1 :lo : Average output current per chip. In case of 2 chip diodes. lo indicates average output current of 2 chips. *2 : Value / Chip

*Va=6V, [r=10mA, Irr=0.1lr
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) Zener Diodes (Including TVS)

Zener Diodes (Including TVS)

Surface Mount Type
Package > - ' * &
1006 Size 1608 Size 2512 Size 2513 Size 2514 Size
VMN2 (SOD923) EMD2 (SOD523) UMD2 (SOD323F) TUMD2 TUMD2M
ot g oMo o—H—o oMo o—H—o oMo
Series Name CDZFH Series EDZVFH Series UDZVFH Series TFZFH Series [ETYFZVFH Series
Power(mW) 100 150 200 500 500
Taping Code T2RA T2R TE-17 TR TR
Chsrlzggelﬁ:{ics Vz Iz Vz Iz Vz Iz Vz Iz Vz Iz
(Ta=25°C) (V) (mA) (V) (mA) V) (mA) V) (mA) V) (mA)
2.0B 2.02t0 2.20 5 2.0B 2.02t0 2.20 5 2.0B 2.02t0 2.20 5 2.0B 2.02t0 2.20 20 — — —
2.2B 2.22t0 2.41 5 2.2B 2.2210 2.41 5 2.2B 2.2210 2.41 5 2.2B 2.2210 2.41 20 — - -
2.4B 2.4310 2.63 5 2.4B 2.4310 2.63 5 2.4B 2.4310 2.63 5 2.4B 2.4310 2.63 20 — — —
2.7B 2.69t0 2.91 5 2.7B 2.69 to 2.91 5 2.7B 2.69 to 2.91 5 2.7B 2.69 to 2.91 20 — — -
3.0B 3.01t03.22 5 3.0B 3.01t03.22 5 3.0B 3.01t03.22 5 3.0B 3.01t03.22 20 — — —
3.3B 3.3210 3.53 5 3.3B 3.3210 3.53 5 3.3B 3.3210 3.53 5 3.3B 3.3210 3.53 20 — — —
3.6B | 3.600 to 3.845 5 3.6B | 3.600 to 3.845 5 3.6B | 3.600 to 3.845 5 3.6B | 3.600 to 3.845 20 | 3.6B | 3.600to 3.845 20
3.9B 3.89t04.16 5 3.9B 3.89t04.16 5 3.9B 3.89t04.16 5 3.98 3.89t04.16 20 | 3.9B 3.89t04.16 20
4.3B 4.17 10 4.43 5 4.3B 4.17 10 4.43 5 4.3B 4.17 10 4.43 5 4.3B 4.17 10 4.43 20 | 4.3B 4.17 10 4.43 20
4.7B 4.5510 4.75 5 4.7B 4.551t0 4.75 5 4.7B 4.551t0 4.75 5 4.7B 4.55t0 4.80 20 4.7B 4.551t0 4.80 20
5.1B 4.98 t0 5.20 5 5.1B 4.98 t0 5.20 5 5.1B 4.98 t0 5.20 5 5.1B 4.94 10 5.20 20 | 5.1B 4.94 10 5.20 20
5.6B 5.491t05.73 5 5.6B 5.49105.73 5 5.6B 5.49105.73 5 5.6B 5.45105.73 20 | 5.6B 5.45105.73 20
6.2B 6.06 to 6.33 5 6.2B 6.06 to 6.33 5 6.2B 6.06 to 6.33 5 6.2B 5.96 t0 6.27 20 | 6.2B 5.96 t0 6.27 20
6.8B 6.65v to 6.93 5 6.8B 6.65 t0 6.93 5 6.8B 6.65 t0 6.93 5 6.8B 6.49 t0 6.83 20 | 6.8B 6.49 t0 6.83 20
7.5B 7.28 t0 7.60 5 7.5B 7.28 to 7.60 5 7.5B 7.28 t0 7.60 5 7.5B 7.07 to 7.45 20 7.5B 7.07 to 7.45 20
8.2B 8.02 to 8.36 5 8.2B 8.02 to 8.36 5 8.2B 8.02 to 8.36 5 8.2B 7.78t0 8.19 20 | 8.2B 7.78t08.19 20
Voltage 9.1B 8.85109.23 5 9.1B 8.85109.23 5 9.1B 8.85109.23 5 9.1B 8.57 t0 9.01 20 | 9.1B 8.57 t0 9.01 20
10B 9.77 to 10.21 5 10B 9.77 to 10.21 5 10B 9.77 to 10.21 5 10B 9.41t09.90 20 10B 9.41t09.90 20
11B 10.76 to 11.22 5 11B 10.76 to 11.22 5 11B 10.76 to 11.22 5 11B 10.50 to 11.05 10 11B 10.50 to 11.05 10
12B 11.74t0 12.24 5 12B 11.74t0 12.24 5 12B 11.74t0 12.24 5 12B 11.44t0 12.03 10 12B 11.44 t0 12.03 10
13B 12.91 10 13.49 5 13B 12.91 10 13.49 5 13B 12.91 to 13.49 5 13B 12.55t0 13.21 10 13B 12.55t0 13.21 10
15B 14.34 t0 14.98 5 15B 14.34 t0 14.98 5 15B 14.34 t0 14.98 5 15B 13.89 to 14.62 10 15B 13.89 to 14.62 10
16B 15.85 to 16.51 5 16B 15.85 to 16.51 5 16B 15.85 to 16.51 5 16B 15.25 to 16.04 10 168 15.25 to 16.04 10
18B 17.56 to 18.35 2 18B 17.56 to 18.35 5 18B 17.56 to 18.35 5 18B 16.82t0 17.70 10 18B 16.82to 17.70 10
20B 19.52 to 20.39 2 20B 19.52 to 20.39 5 20B 19.52 to 20.39 5 20B 18.63 to 19.59 10 | 20B 18.63 to 19.59 10
22B 21.54 to 22.47 2 22B 21.54 to 22.47 5 22B 21.54 to 22.47 5 22B 20.64 to 21.71 5 22B 20.64 to 21.71 5
24B 23.72t024.78 2 24B 23.721024.78 5 24B 23.721024.78 5 24B 22.61 10 23.77 5 24B 22.61 10 23.77 5
27B 26.19 to 27.53 2 27B 26.19 to 27.53 2 27B 26.19 to 27.53 5 27B 24.97 to0 26.26 5 27B 24.97 to0 26.26 5
30B 29.19 to 30.69 2 30B 29.19 to 30.69 2 30B 29.19 to 30.69 5 30B 27.70t0 29.13 5 30B 27.70t0 29.13 5
33B 32.1510 33.79 2 33B 32.1510 33.79 2 33B 32.1510 33.79 5 33B 30.32 t0 31.88 5 33B 30.32 t0 31.88 5
36B 35.07 to 36.87 2 36B 35.07 to 36.87 2 36B 35.07 to 36.87 5 36B 32.79 to 34.49 5 368 32.79 to 34.49 5
— — — — — — 398 38.02 to 39.98 2 398 35.36 to 37.19 5 398 35.36 to 37.19 5
— — — — — — | ubzv43 | 40.00 to 45.00 2 - - - - - -
— — — — — — | ubzv47 | 44.00 to 49.00 2 — — — — — —
Surface Mount Type
Package " "' -' L ‘
3516 Size 3516 Size 5026 Size 2513 Size 2120 Size
PMDU (SOD123) PMDU (SOD123) PMDS (SOD106) TUMD2 UMD4 (SOT343)
B —— e e i =
Series Name KDZTF Size A7 KDZVT Size PTZTF Size TDZFH Size UMZKFH Size
Power(mW) 1000 1000 1000 500 200
Taping Code TR TR TE25 TR TL
Chsrlzgtgﬁ::ics Vz Iz Vz Iz Vz Iz Vz Iz Vz Iz
(Ta=25°C) (V) (mA) (V) (mA) V) (mA) V) (mA) V) (mA)
2.0B 2.00to0 2.24 40 | 2.0B 2.00to0 2.24 40 | 2.0B 2.00to0 2.24 40 — — — — — —
2.2B 2.20t0 2.45 40 2.2B 2.20t0 2.45 40 2.2B 2.20t0 2.45 40 — — — — — —
2.4B 2.40t0 2.70 40 | 2.4B 2.40t0 2.70 40 | 2.4B 2.40102.70 40 — — — — — —
2.7B 2.70t0 3.10 40 2.7B 2.70t0 3.10 40 2.7B 2.70t0 3.10 40 — — — — — —
3.0B 3.00 to 3.40 40 | 3.0B 3.00 to 3.40 40 | 3.0B 3.00 to 3.40 40 — — — — — —
3.3B 3.30t0 3.70 40 | 3.3B 3.30t0 3.70 40 | 3.3B 3.30t0 3.70 40 - - - - - -
3.6B 3.60 to 4.00 40 | 3.6B 3.60 to 4.00 40 | 3.6B 3.60 to 4.00 40 — — — | 3.6K | 3.600 to 3.845 5
3.9B 3.90 to 4.40 40 | 3.9B 3.90 to 4.40 40 | 3.9B 3.90 to 4.40 40 - - — | 89K 3.89104.16 5
4.3B 4.30 to 4.80 40 | 4.3B 4.30 to 4.80 40 | 4.3B 4.30 to 4.80 40 — — — | 43K 4.17 10 4.43 5
4.7B 4.70 t0 5.20 40 | 4.7B 4.70 t0 5.20 40 | 4.7B 4.70 t0 5.20 40 - - — | 47K 4.55104.75 5
5.1B 5.10t0 5.70 40 | 5.1B 5.10t0 5.70 40 | 5.1B 5.10t0 5.70 40 5.1 4.60 to 5.60 10 | 5.1K 4.98 t0 5.20 5
5.6B 5.60 to 6.30 40 | 5.6B 5.60 to 6.30 40 | 5.6B 5.60 to 6.30 40 5.6 5.10t0 6.10 10 | 5.6K 5.49105.73 5
6.2B 6.20 to 7.00 40 | 6.2B 6.20 to 7.00 40 | 6.2B 6.20 to 7.00 40 6.2 5.60 to 6.80 10 | 6.2K 6.06 to 6.33 5
6.8B 6.80t0 7.70 40 | 6.8B 6.80t0 7.70 40 | 6.8B 6.80t0 7.70 40 6.8 6.20 to 7.40 10 | 6.8K 6.65 t0 6.93 5
7.5B 7.50 to 8.40 40 7.5B 7.50 to 8.40 40 7.5B 7.50 to 8.40 40 7.5 6.80 to 8.30 10 7.5K 7.28 t0 7.60 5
Voltage 8.2B 8.20 10 9.30 40 | 8.2B 8.20 10 9.30 40 | 8.2B 8.20 10 9.30 40 8.2 7.40 t0 9.00 10 | 8.2K 8.02 t0 8.36 5
9.1B 9.10 to 10.20 40 | 9.1B 9.10 to 10.20 40 | 9.1B 9.10 to 10.20 40 9.1 8.20 to 10.00 10 | 9.1K 8.85109.23 5
10B 10.00 to 11.20 40 10B 10.00 to 11.20 40 10B 10.00 to 11.20 40 10 9.00 to 11.00 10 10K 9.77 to 10.21 5
11B 11.00 to 12.30 20 11B 11.00 to 12.30 20 11B 11.00 to 12.30 20 11 9.90t0 12.10 10 11K 10.76 to 11.22 5
12B 12.00 to 13.50 20 12B 12.00 to 13.50 20 12B 12.00 to 13.50 20 12 10.80 to 13.20 10 12K 11.74 t0 12.24 5
13B 13.30 to 15.00 20 13B 13.30 to 15.00 20 13B 13.30 to 15.00 20 13 11.70 to 14.30 10 13K 12.91 t0 13.49 5
15B 14.70 to 16.50 20 15B 14.70 to 16.50 20 15B 14.70 to 16.50 20 15 13.50 to 16.50 10 15K 14.34 to 14.98 5
168 16.20 to 18.30 20 168 16.20 to 18.30 20 168 16.20 to 18.30 20 16 14.40 to 17.60 10 16K 15.85 t0 16.51 5
18B 18.00 to 20.30 20 18B 18.00 to 20.30 20 18B 18.00 to 20.30 20 18 16.20 to 19.80 10 18K 17.56 to 18.35 5
20B 20.00 to 22.40 20 | 20B 20.00 to 22.40 20 | 20B 20.00 to 22.40 20 20 18.00 to 22.00 10 | 20K 19.52 to 20.39 5
22B 22.00 to 24.50 10 | 22B 22.00 to 24.50 10 | 22B 22.00 to 24.50 10 22 19.80 to 24.20 10 | 22K | 21.54 10 22.47 5
24B 24.00 to 27.60 10 | 24B 24.00 to 27.60 10 | 24B 24.00 to 27.60 10 24 21.60 to 26.40 10 24K | 23.72t024.78 5
27B 27.00 to 30.80 10 27B 27.00 to 30.80 10 27B 27.00 to 30.80 10 27 24.30 t0 29.70 10 27K 26.19 to 27.53 5
30B 30.00 to 34.00 10 | 30B 30.00 to 34.00 10 | 30B 30.00 to 34.00 10 30 27.00 to 33.00 10 30K | 29.19to 30.69 5
33B 33.00 to 37.00 10 | 33B 33.00 to 37.00 10 | 33B 33.00 to 37.00 10 - — — 33K | 32.15t033.79 5
368 36.00 to 40.00 10 | _36B 36.00 to 40.00 10_| 36B 36.00 to 40.00 10 — — — 36K | 35.07 to 36.87 5

Note : This table shows available voltages.
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) Zener Diodes (Including TVS)

Diodes

@ Quick Reference for Protection Devices (TVS)[2-4 Elements]

Package
1212 Size 1616 Size 1616 Size 2120 Size 2120 Size 2928 Size 2928 Size
V;
v - i » > » S L Y
VMD3 EMD3 EMD5 UMD3 UMD5 SMD3 SMD5
(SOT723) (SOT523) (SOT553) (SOT323) (SOT353) (SOT346) (SOT25)
4.3 FTZ4.3E 19
51 UMZ5.1N 5
5.6 STZ5.6N 14 FTZ5.6E 20
6.2 STZ6.2N 15
STZ6.8T 2
6.8 VMZ6.8N 3 EMZ6.8N 4 EMZ6.8E 17 UMZ6.8N 6 UMZ6.8EN 18 STZ6.8N 16 FTZ6.8E 21
8.2 UmMzs.2T 1
) UMZ8.2N 7
12 UMZ12N 8
16 UMZ16N 9
18 UMZ18N 10
27 UMZ27N 1
30 UMZ30N 12 FTZ30E 22
36 UMZ36N 13
@ Quick Reference for Low Capacitance Protection Devices (TVS)
Package
1006 Size 1212 Size 1608 Size 1616 Size 1616 Size 1616 Size 2512 Size 2120 Size 2928 Size 2928 Size
Vz
V) » * L » * » " *' ." ‘
VMN2 VMD3 EMD2 EMD3 EMD5 EMD6 UMD2 UMD3 SMD3 SMD5
(SOD923) (SOT723) (SOD523) (SOT523) (SOT553) (SOT563) (SOD323F) (SOT323) (SOT346) (SOT25)
5.6 UDZU5.6B |27
6.2 [ATUDZU6.2 (28| UMZU6.2N |23 FTZU6.2E 24
6.8 CDZC6.8B 25| VMZT6.8N 30| [ETEDZCV6.8B |26 EMZC6.8N 29| EMZT6.8E 35| RSB6.8JS2 |36 UMZC6.8N 31| STZC6.8N 32
12 RSB12Z 33 RSB12W 34 RSB12JS2 |37
@ Quick Reference for ESD Protection Devices (TVS)
Package
1616 Size 2120 Size 3516 Size 2928 Size 5026 Size
Vz
) * % & % -'
EMD5 UMD5 PMDU SMD6 PMDS
(SOT553) (SOT353) (SOD123) (SOT457) (SOD106)
RSA5M 4
6 RSA6.1J4 1 RSA6.1EN 2 RSA5MM 6 RSA6.1U5 3 RSAS5L 8
RSA12M 5
12 RSA12MM 7 RSA12L 9
30 RSA30L 10
@ Quick Reference for Bi-Directional Zener Diodes
Package
1006 Size 1406 Size 1608 Size 2512 Size 2513 Size 2120 Size
V;
g . ‘ . o = - - .
VMN2 VMD2 EMD2 UmMD2 TUMD2 UMD3 UMD4 UMD6
(SOD923) (SOD723) (SOD523) (SOD323F) (SOT323) (SOT343) (SOT363)
5.6 RSB5.6SM 13
6.8 RSB6.8CS 1" RSB6.8G 12 RSB6.8SM 14 RSB6.8F2 25
12 RSB12V 15
16 RSB16V 16 RSB16VA 22 RSB16F2 26 RSB16X3N |33
18 RSB18V 17 |[ETRSB18VA 23 RSB18F2 27
27 RSB27V 18 [ETRSB27VA 24 RSB27F2 28 RSB27K2 32
29 RSB33V 19 RSB33F2 29
32 RSB36V 20 RSB36F2 30
35 RSB39V 21 RSB39F2 31
@ Quick Reference for Ultra Low Capacitance Bi-Directional Zener Diodes
Package
1006 Size
Vz
.
v
VMN2
(SOD923)
6.8 RSBC6.8CS 34
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. D ’ Odes ) Zener Diodes (Including TVS)

Zener Diodes (Including TVS)

; Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) Equivalent
efir:nce Product No. P Vz | Remarks Package Circuit Diagram
- (mW) V) 2(MA)
1 UMZ8.2T FH |T106 200 7.76 to 8.64 5 UMD3
2 STZ6.8T FH |T146 200 6.47t07.14 5 SMD3 ::]—0
3 VMZ6.8N FH | T2L 150 6.47t07.14 5 VMD3
4 EMZ6.8N FH | TL 150 6.47t07.14 5 EMD3
5 UMZ5.1N FH |T106 200 4.84t0 5.37 5
6 UMZ6.8N FH |T106 200 6.47t07.14 5
7 UMZ8.2N FH | T106 200 7.76 to 8.64 5
8 UMZ12N FH |T106 200 11.0t0 13.0 5
9 UMZ16N FH |T106 200 15.85t0 16.51 5 UMD3
10 | umzisn FH |T106 200 17.56 to 18.35 5 |EC61000-4-2 :}
" UMZ27N FH | T106 200 26.19 t0 27.53 5 150pF,330Q
12 UMZ30N FH |T106 200 29.19 to0 30.69 5 Contact 8kV
13 | umz3eN FH |T106 200 35.07 to 36.87 5 Air - 15kv
14 STZ5.6N FH |T146 200 5.31t0 5.92 5
15 STZ6.2N FH |T146 200 5.81t0 6.40 5 SMD3
16 STZ6.8N FH |T146 200 6.47t07.14 5
17 EMZ6.8E FH | T2R 150 6.47t07.14 5 EMD5
18 UMZ6.8EN FH |T106 200 6.47t07.14 5 UMD5
19 FTZ4.3E FH |T148 200 4.04t0 4.57 5
20 FTZ5.6E FH |T148 200 5.31t05.92 5 gﬂ::
SMD5
21 FTZ6.8E FH |T148 200 6.47t07.14 5
22 FTZ30E FH |T148 200 29.19 to 30.09 5
. Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) Eafvalent
ef:‘r:nce Product No. P Vz G Rackacs Circuit Diagram
: (mW) V) lz(mA) (pF) f(MHz) Va(V)
23 UMZU6.2N FH | T106 200 591t06.5 5 8 1 0 UMD3 ‘;i«“j—o
24 FTZU6.2E | FH |T148 200 5.9106.5 5 8 1 0 SMD5 e
25 CDZC6.8B FH [T2RA 100 6.65t0 6.93 5 3 1 0 VMN2
26 LATEDZCV6.8B | FH | T2R 150 6.65 to 6.93 5 3 1 0 EMD2
27 UDZU5.6B FH [TE-17] 200 5.49105.73 5 8 1 0 o
28 L/AUDZU6.2 FH |TE-17] 200 5.90 to 6.50 5 8 1 0 uMp2
29 EMZC6.8N FH | TL 150 6.47t07.14 5 3 1 0 EMD3
30 VMZT6.8N FH | T2L 150 6.47t07.14 5 7 1 0 VMD3 mo
31 UMZC6.8N FH |T106 200 6.47t07.14 5 3 1 0 UMD3
32 STZC6.8N FH |T146 200 6.47t07.14 5 3 1 0 SMD3 Z:NN:*_O
33 RSB12Z FH [TE-17] 100 9.6to 144 5 1 1 0 VMD3
34 RSB12wW FH | TL 150 9.6to 144 5 1 1 0 EMD3 Zj
35 EMZT6.8E | FH | T2R 150 6.47107.14 5 7 1 0 EMD5 =
36 RSB6.8JS2 | FH | T2R 150 6.0t0 8.0 5 1 1 0 o
37 RSB12JS2 FH | T2R 150 9.6to 144 5 1 1 0 EMDS §3 =

: (3),(6) pin must be open when using.
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) Zener Diodes (Including TVS)

Diodes

Zener Diodes (Including TVS)

tra Low Capacitance

Bi-Directional Zener Diodes

Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) Peak Pulse Power Equivalent
Reference Product No. P Vz (W) Package Circﬂit Diagram
No. (mW) ) I2(mA) (tp=10x1000s) 9
1 RSA6.1J4 FH | T2R 150 6.10t0 7.20 1 10 EMD5 g::
2 RSA6.IEN | FH | TR 200 6.10 t0 7.20 1 30 UMD5
3 RSA6.1U5 | FH | T110 200 6.10t0 7.20 1 30 SMD6 Hu=
4 RSA5M TF | TR 700 6.4107.0 10 200
5 RSA12M TF | TR 700 13.3t0 14.7 1 200
PMDU
6 RSA5MM DD | TR 1,000 6.4107.0 10 200
7 RSA12MM | DD | TR 1,000 13.3t0 14.7 1 200 o—d—o
8 RSA5L TF | TE25 1,000 6.45107.14 10 600
9 RSA12L TF | TE25 1,000 13.3t0 14.7 1 600 PMDS
10 RSA30L TF |TE25 1,000 28.5t031.5 1 600
Bi-Directional Zener Diodes
Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) Equivalent
Reference Product No. P Vz Remarks Package Circﬁit Diagram
2 (mW) ) I2(mA) g
11 RSB6.8CS | FH |T2RA 100 57810 7.82 1 VMN2
12 RSB6.8G FH | T2R 100 57810 7.82 1 VMD2
13 RSB5.6SM | FH | TE61 150 47610 6.44 1 VD
2
14 RSB6.8SM | FH | TE61 150 5.78 10 7.82 1
15 RSB12V FH |TE-17 200 10.8t0 13.2 1 UMD2
16 RSB16V FH |TE-17 200 14.41017.6 1
17 RSB18V FH |TE-17 200 16.210 19.8 1
o—ple—o
18 RSB27V FH |TE-17 200 26.2t0 32.0 1 UMD
2
19 RSB33V FH |TE-17 200 29.7 t0 36.3 1
20 RSB36V FH |TE-17 200 32.41039.6 1
21 | RsBasv FH |TE-17 200 35.11042.9 1 IEC61000-4-2
150pF,330Q
22 RSB16VA | FH | TR 500 14.41017.6 1
Contact 8kV
23 | %RSB18VA | FH | TR 500 16.210 19.8 1 Ar 15KV TUMD2
24 | %#RSB27VA | FH | TR 500 26.2 0 32.0 1
25 RSB6.8F2 | FH |T106 200 5.78 10 7.82 1
26 RSB16F2 FH | T106 200 14.41017.6 1
27 RSB18F2 FH | T106 200 16.2t0 19.8 1
28 RSB27F2 FH | T106 200 26.210 32.0 1 UMD3 ° m -
29 RSB33F2 FH | T106 200 29.7 t0 36.3 1
30 RSB36F2 FH | T106 200 32.41039.6 1
31 RSB39F2 FH | T106 200 35.11042.9 1
32 RSB27K2 | FH | TL 200 26.210 32.0 1 UMD4 =
33 RSB16X3N | FH | TR 200 14.41017.6 1 UMD6 ==

Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) Equivalent
Reference Product No. P Vz (€] aaciage Circ?_uit Diagram
No. (mW) (V) Iz(mA) (pF) f(MHz) Va(V) 9
34 | msBce.scs | FH [T2RA 100 6.62107.24 5 1 1 0 VMN2 o—p—o

Y¢ :Under development
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. Diodes

) Switching Diodes
Switching Diodes
@A Quick Reference for Switching Diodes
Package
1006 Size | 1406 Size | 1212 Size | 1608 Size 1616 Size 1616 Size 2512 Size 2120 Size 2928 Size
vy & | e % | e | % B & & O B B D ’ ~ ‘
VMN2 VMD2 VMD3 EMD2 EMD3 EMD3F EMD4 EMD6 UMD2 UMD3 UMD3F UMD4 UMD5 UMD6 SMD3 SMD5 SMD6
(SOD923) | (SOD723) | (SOT723) | (SOD523) | (SOT523) | (SOT490) | (SOT543) | (SOT563) | (SOD323F) | (SOT323) (SOT343) | (SOT353) | (SOT363) | (SOT346) | (SOT25) | (SOT457)
20 DA22IM |17 DA221 18] DA204U (2t DA204K |27
40 188380 |44
185400CS | 1 [1SS400G |2 | DAN222M | 5|1SS400SM |3 | DAN217W|19| DAN222WM| 7 |DA227Y |40 EMN11  |32(1SS355VM | 4 |DA228U (24| DAN202UM |9 [DA227  |41|UMNIN 28| UMN1ON |42 DA228K (26| FMIN1 29/ IMN10 |43]
DAP222M (11 DAN222 | 6 | DAP222WM (13 EMP11 |35 DAN202U | 8 | DAP202UM (15 UMPIN  [30{UMN11N (33| DAN202K |10 FMP1 31| IMN11 34
801690 DAP2z2 |12 DAN217U (22| DAN217UM (23 UMPHIN  |36|DAN217 |25 NP1 137
7:DA228W |20 DAP202U (14 UMR11N  (38) DAP202K |16
DA3BOU |45 UMRI2N (39,
UMN2ON |46
¥ :Under Development
Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C)" X
Reference Product No. Vem | Vm IFm lo Isurge Vr(V) IR(HA) trr(ns) lackade CirEg::I\IID?;ZT;m
No. V) (V) | (mA) | (mA) (mA) Max. Ir(mA) Max. Vr(V) Max. VR(V) | Ir(mA)
1 1SS400CS FH |T2RA| 90 80 - 100 500(1s) 1.2 100 0.1 80 4 6 10 VMN2
2 1SS400G FH | T2R | 90 80 — 100 500(1s) 1.2 100 0.1 80 4 6 10 VMD2
3 1SS400SM FH | T2R| 90 80 225 | 100 500(1s) 1.2 100 0.1 80 4 6 10 EMD2
4 1SS355VM FH |TE25| 90 80 225 | 100 500(1s) 1.2 100 0.1 80 4 6 10 UMD2
5 DAN222M FH | T2L | 80 80 300 100 4000(1ps) 1.2 100 0.1 70 4 6 5 VMD3
6 DAN222 FH | TL 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 EMD3
7 DAN222WM | FH | TL 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 EMD3F
8 DAN202U FH |T106| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD3
9 DAN202UM | FH [T106| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD3F
10 DAN202K FH |T146| 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 SMD3
1 DAP222M FH | T2L | 80 80 300 100 4000(1us) 1.2 100 0.1 70 4 6 5 VMD3
12 DAP222 FH | TL 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 EMD3
13 DAP222WM | FH | T2L | 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 EMD3F
14 DAP202U FH |T106| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD3
15 DAP202UM | FH | TL 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD3F
16 DAP202K FH |T146| 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 SMD3
17 DA221M FH | T2L | 20 20 200 100 300(1ps) 1 10 0.1 15 — — — VMD3
18 DA221 FH | TL 20 20 200 | 100 300(1ps) 1 10 0.1 15
19 DAN217W FH | TL 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 EMD3
20 | ¥DA228W FH | TL 80 80 200 | 100 300(1ps) 1.2 100 0.1 80 — - -
21 DA204U FH |T106| 20 20 200 100 300(1ps) 1 10 0.1 15 — — — UMD3
22 DAN217U FH |T106| 80 80 300 | 100 4000(1ps) 1.2 100 0.2 70 4 6 5 }—G
23 DAN217UM | FH |[T106| 80 80 300 | 100 4000(1ps) 1.2 100 0.2 70 4 6 5 UMD3F
24 DA228U FH |T106| 80 80 200 | 100 300(1ps) 1.2 100 0.1 80 — — — UMD3
25 DAN217 FH |T146| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5
26 DA228K FH |T146| 80 80 200 | 100 300(1ps) 1.2 100 0.1 80 - - SMD3
27 DA204K FH |T146| 20 20 200 | 100 300(1ps) 1 10 0.1 15 . - —
28 UMN1N FH | TR 80 80 80 25 250(1ps) 0.9 5 0.1 70 4 6 5 UMD5
29 FMN1 FH |T148| 80 80 80 25 250(1ps) 0.9 5 0.1 70 4 6 5 SMD5 :::I%
30 UMP1N FH | TR 80 80 80 25 250(1ps) 0.9 5 0.1 70 4 6 5 UMD5 ::H
31 FMP1 FH |T148| 80 80 80 25 250(1ps) 0.9 5 0.1 70 4 6 5 SMD5
32 EMN11 FH | T2R | 80 80 300 100 4000(1us) 1.2 100 0.1 70 4 6 5 EMD6
33 UMN11N FH | TR 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD6 i::'qu:i
34 IMN11 FH | T110| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 SMD6
35 EMP11 FH | T2R| 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 EMD6
36 UMP11N FH | TR 80 80 300 | 100 4000(1ps) 1.2 100 0.1 70 4 6 5 UMD6 mjtm
37 IMP11 FH |T110| 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 SMD6
38 UMR11N FH | TR 80 80 300 | 100 400(1ps) 1.2 100 0.1 70 4 6 5 UMD6 mjd::;
39 UMR12N FH | TR 80 80 200 | 100 300(1ps) 1.2 100 0.1 80 — — — UMD6 gﬂjcﬂﬁ
40 DA227Y FH | TL 80 80 300 | 100 400(1ps) 1.2 100 0.1 70 4 6 5 EMD4 o— o
41 DA227 FH | TL 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 UMD4 oo
42 UMN10N FH | TR 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 UMD6 o—H—o
43 IMN10 FH |T108| 80 80 300 | 100 4000(1us) 1.2 100 0.1 70 4 6 5 SMD6 o—»—o
Quick Absolute Maximum Ratings (Ta=25°C) Electrical Characteristics (Ta=25°C) .
Reference Product No. Vem | Ve | I | o Isurge VE(V) Ir(HA) trr(ns) Package CirEﬁ::I\lgai;egr:;m
No. V) (V) | (mA) | (mA) (mA) Max. Irf(mA) | Max. Vr(V) Max. Va(V) | Ir(mA)
44 1SS380 TF |TE-17| 40 35 225 | 100 400(1s) 1.2 100 0.01 20 — — — UMD2 o—p——o
45 DA380U FH |T106| 80 80 225 | 100 400(1s) 1.2 100 0.01 20 - - - UMD3 }—0
o— p——o
46 UMN20N FH | TR 80 80 225 | 100 400(1s) 1.2 100 0.01 20 - - - UMD6 o—>—o
* : Value / Chip ¢ :Under Development
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) High Frequency Diodes

Diodes

High Frequency Diodes
@Quick Reference for High Frequency Diodes

Package
1608 Size 1616 Size 2512 Size 2120 Size 2928 Size
Vr
v ¢ & & W *
EMD2 EMD3 UMD2 UMD3 SMD3
(SOD523) (SOT523) (SOD323F) (SOT323) (SOT346)
Band Switching DAN235U 4
Diodes 35 1SS390 DAN235E 1SS356 2 DAP236U 5
. RN731V 6 RN739F 8
PIN Diodes 50 RN771V 7 RN779F 9 RN779D 10
Quick Absolute Maximum Ratings (Ta=25°C)’ Electrical Characteristics(Ta=25°C)’ BeufElnn
Reference Product No. Vi T Tstg Ct(pF)Max. EG(EMex: feciaos Cifcgil:“éaiazr:am
No. (V) (°C) (°C) Vr(V) f(MHz) IF(MA) f(MHz)
1 1SS390 FH |TE61 35 125 -55 to +125 1.2 6 1 0.9 2 100 EMD2 o—p—o
2 1SS356 FH |TE-17 35 125 -55 to +125 1.2 6 1 0.9 2 100 UMD2 o—p—o
3 DAN235E FH | TL 35 125 -55to +125 1.2 6 1 0.9 2 100 EMD3 ::]_O
4 DAN235U FH | T106 35 125 -55 to +125 1.2 6 1 0.9 2 100 UMD3
5 DAP236U FH | TR 35 125 -55t0 +125 1.2 6 1 0.9 2 100 UMD3 }—0
Quick Absolute Maximum Ratings (Ta=25°C)’ Electrical Characteristics (Ta=25°C)’ Equivalent
Reference Product No. Va Ir T Tstg Ct(pF)Max. rF(Q)Max. Package | q'l:“[l)a‘1 o
No. v A G o ircuit Diagram
(V) (mA) (°C) (°C) Va(V) f(MHz) Ir(mA) f(MHz)
6 RN731V FH |TE-17 50 50 125 -55 to +150 0.4 35 1 7 10 100 UMD2
7 RN771V FH |TE-17 50 50 150 -55 to +150 0.9 35 1 7 10 100
8 RN739F FH | T106 50 50 125 -55 to +150 0.4 35 1 7 10 100 UMD3
9 RN779F FH | T106 50 50 150 -55to +150 0.9 35 1 7 10 100 }—ﬂ
10 RN779D FH | T146 50 50 150 -55 to +150 0.9 35 1 7 10 100 SMD3
* : Value / Chip
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Diodes

) Packages

Packages

HEDimensions (unit: mm)

Surface Mount Type

VMN2<sopg23>

VMD2<sob723> [sC-104A]
L]

Is
sl
Q%;
%)

VMD3<s0T1723> [sC-105AA]
-

0.25

0.15] ]

0.1Min.

Each lead has same dimensions

0.1Min.

Each lead has same dimensions

|04 AL

S

s |

SMD5<soT25> [sC-74A]
h 29

1.9
18
H o OC7

SMDG6<sot457> [sC-74]
*é 29
[oss _0951 1
0mnn
ELO Atj E 0.15 :m‘

Each lead has same dimensions

TSMD5<sot2s-5>
-

2.9

19
0.95 095

o fa
° o |2
Rt
<

28 .
14
| —

TSMD6<soT23-6> [sC-95]
L]

29 1.0MAX

Each lead has same dimensions

TUMD2S
§

1017

mGRe

F;

25

TUMD2M
i 0.17

CATHODE  1.40
MARK |*

0~0.10

040

TUMD2SM

E 047 +010
CATHODE 1.40:£0.10 17 -0.05
MARK |1 i

2.00+0.10
2.50+0.20

I |_10~010
0.80+0.05 T 7,020
0.60 Yy
. -0.10
&1
s

1
L
40+0.10
04010

PMDS-<sop10e>

oo <HL
0.1 4
| 1s
< >:JEDEC Code, [ 1: JEITA Code

0.27 05
EMD2<sops23- [sc-79] EMD3<so1523> [sC-75A] EMD3F<sot490-1sc-811 | EMD4<sots43>sc-107a1 | EMID5<s0Ts53> [sc-1078B]
e 96 a - i " 16 . 07 N
[ n — oo 0505 07 Qle-ﬂ—— 3
o e 1 Il
NN o © 0~0.1 ©) 81 ‘
0 = — |
0.3 0.12 Moz 015 § " 40 043
S Each lead has same dimensions
EMDG6<sotss3>[sc-107c] | UMD2<sop323rs isc-00/a] | UMD3<soT323> [sc-70] UMD3Fsc-ss5)
- L] _ - ﬁ -
0505 0.5 _ 128 0.7 8 0.9
& .‘ g _1 ’_ g [—— ) S, 00.650.65 03220 0.9
F i e
N e 0~0.1 E{ e E[,_ 0~0.1
~Nod o — |
- ag ]
022 o t T T
s | mu’ 03 0.1 o3[ 015 || E‘\ U i 013
Each lead has same dimensions S 1.3
UMDA4<sot343> [sc-82] UMD5<soT3s3> [sc-88A] UMDG6<sot363> [sC-88] SMD3<s0T346> [sC-59]
- 2.0 L 2.0 ] 2.0 ﬁ 29 .
13 13 13 19
oo 0 | A
9 0~0.1 Q - 0~0.1 ﬂ - | 0~0.1 o] 0~0.1
| — &jA 04
0.35 015
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) Quick Reference of Resistance Range

Resistors

Quick Reference of Resistance Range

@@@@ Metal Strip

B Low Ohmic Resistor Lineup
('Part No. / mmlinch] / Page )

Rated
Power

w)

Resistance[Q]
0.1m
0.2m PSR500 /15X 7.75[5931] / P.81 2m

@ (@®)(uep) Thick Film

0.3m PSR400/10x5.2[3921]/ P.81 3m

5
4
K]

1om ¥rGMR100/6432[2512]/P.81 220m

2

(foom LTR100/6432[25121/ P.79 910m)

PMRO3 / 1608[0603] / P.80 @1 UCRO03 / 1608[0603] / P.79 100m b

(4m MCR100 / 6432[2512] / P.78 o.1)
1om LTR18/3216[12061/ P.79 1
PML10 / 2012[0805] / P.80 1m
(4m MCRS50 / 5025[2010] / P.78 o.1)
(a7m MCR25/ 3225[12101 / P78 a1)
11m UCR18/3216[1206] / P.79 100m ‘
(a7m LTR10/2012[0805] / P.79 91)
(arm MCR18/ 3216[1206] / P.78 9.1)
(a7m MCR10/ 2012108051/ P.78 91)

200m

PMRO1 / 1005[0402] / P.80 {3} UCR03 / 1608[0603] /|P.79
68m UCRO1 / 1005[0402] / P.79 910m

100m UCRO006 /0603[0201]/P.79 910m

MCRO03 / 1608[0603] / P.78

MCRO

1/1005[0402] / P.78

MCRO006 / 0603[0201] / P.78

M1 Q or more Resistor Lineup
(Part No. / mm[inch] / Page )

Resistance[Q]

¥t : Under Development

(&) (5om) () () o)D) Thick Film

LTR100 / 6432[2512] / P.77
LTR50 / 5025[2010] / P.77 ™
MCR100 / 6432[2511 2]/P.75 100K )
LTR18/ 3216[1206] / P.77 ™
MCRS50 / 5025[2010] / P.75 560K )

77 7T ESRes T ssssasio et 00 00000 0 7 4
0777207777777 | ESRA0120%2I08051/P77. . j, 7 M,
i s L T i b,

MCR25 / 3225[1210] / P.75 3am)
‘ MCR18 / 3216[12061/ P.75 oM
: )
LTR10/ 2012[0805] / P.77 mj
‘ SDRO3 / 1608[0603] / P.77 1oM
A 000 7007777 '//ﬁs‘ﬂoaﬂﬁf’ﬁ[ﬁe))ﬂ?’i’f?‘f B 7070070707, JW
[T SR Asesleaedl i par 7777777738
MCR10 / 2012[0805] / P.75 oM
‘ MCRO3 / 1608[0603] / P.75 ‘ oM
MCRO1 / 1005[0402] / P.75 10M
‘ MCRO006 / 0603[02011 / P.75 ‘ oM

*AEC-Q200: Under Construction
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@ Resistors

) Thick Film Chip Resistors (Standard series)

Thick Film Chip Resistors (Standard series)
Compact Chip Resistors (MCR series <0201 to 0805>)

¢ High reliability chip resistors optimized for a variety of applications.
*Nine package sizes, ranging from 0201 to 2512. = P ", @
+ Market-proven reliability.
MCRO006 MCRoO1 MCRO03 MCR10
" imiti I [e] A i
Part No. g]';e(‘c::he) Ra(g%gg)wer e\emel;:lrvgl?gge ) Tolerance %égjﬁ:/:%é}e Resistance range tempe?afg@}ngange :\%:%ﬁ%::e
J (£5%) +600/—200 1.0Qto 9.1Q (E24 Series)
0603 1/20W =27 +250 10Qto 10MQ (E24 Series)
MCRO006 (0201) (0.05W) 25 F (x1%) +250 10Qto 10MQ (E24,96 Series) —55 to+125 Preparing
’ D (20.5%) +200 10Qto 910Q (E24,96 Series)
s +100 1kQto 1MQ (E24,96 Series)
J (£5%) +500/—250 1.0Qto 9.1Q (E24 Series)
1005 1H6W =2 +200 10Qto 10MQ (E24 Series)
MCRO1 (0402) (0.063W) 50 F (x1%) +100 10Q to 2.2MQ  (E24,96 Series) Yes
’ D (£0.5%) +100 10Qto 91Q (E24,96 Series)
=0 +50 100Qto  1MQ (E24,96 Series)
J (£5%) +400 1.0Qto 9.1Q (E24 Series)
1608 110W =27 +200 10Qto 10MQ (E24 Series)
MCRO03 (0603) (0.1W) 50 FX (1%) +100 10Qto 10MQ (E24,96 Series) —55 to+155 Yes
' D (+0.5%) +100 10Qto  91Q (E24,96 Series)
=0 +50 100Qto  1MQ (E24,96 Series)
N +400 1.0Qto 9.1Q (E24 Series)
012 (011’323"’\/\,) J (£5%) £200 10Q1to 10MQ (E24 Series)
MCR10 (0805) ) 150 F (x1%) +100 10Q to 2.2MQ (E24,96 Series) Yes
1/10W D (0.5%) +100 10Qto 91Q (E24,96 Series)
(0.1W) 970 +50 100Qto  1MQ (E24,96 Series)
*E24 : Standard products E96 : Custom products
Part No. i‘i:ne(‘cnocdhj Rated current Resistance Temperature range (°C) Autur\;)alii‘\;ebgrade
MCRO006 0603 (0201) 0.5A —55 to +125 Preparing
MCRO1 1005 (0402) 1A Yes
MCRO03 1608 (0603) 1A 50ma Max. —55t0 +155 Yes
MCR10 2012 (0805) 2A Yes
EDimensions (unit : mm) @MCR004/006/01 ®MCR10
Size code .MCR03 (Partially marked)
Part No. mm (inch) L w t a b L L
MCRO006 0603 (0201) 0.6+0.03 0.3+0.03 0.23+0.03 0.1+0.05 0.15106025 a al . ﬂ_.]i
MCRO1 1005(0402) | 1.0£0.05 | 05:0.05 | 0.35:005 | 02:01 |0.25 *30% 1 1B m JW
MCRO03 1608 (0603) 1.6+0.1 0.8+0.1 0.45+0.1 0.3+0.2 0.3+0.2 .
MCR10 2012 (0805) 2.0+0.1 1.25+0.1 0.55+0.1 0.4+0.2 0.4+0.2 , /— I [r—— 1,
e el Ik

Thick Film Chip Resistors (Standard series)
Chip Resistors (MCR series <1206 to 2512>)

MCR18 MCR25 MCR50 MCR100
Part No. Size code Rated power elerrlﬁl.rr?t‘t\i/?:?lage Tolerance Tgt%gfe\::iae‘#e Resistance range iempe’r)aet?r‘xiengange Amog\ogve
) mm (inch) (70°C) (V) bpm / °C) (°C) Available
+400 1.0Qto 9.1Q (E24 Series)
3216 (o”z%v\\//v) J @5%) +200 10Qto 10MQ (E24 Series)
MCR18 (1206) ' 200 F (+1%) +100 10Qto 2.2MQ (E24,96 Series) Yes
1/8W D (£0.5%) +100 10Qto 91Q (E24,96 Series)
(0.125W) F-97% + 50 100Qto  1MQ (E24,96 Series)
500+350 1.0Qto 2.0Q (E24 Series)
3225 1/4W J (£5%) +500 2.2Qto 51Q (E24 Series) —55to +155
MCR25 (12100 | (.25W) 200 200 56010 3.3MQ_(E24 Series) ves
F (21%) +100 10Qto 1.0MQ (E24,96 Series)
500+350 1.0Qto 2.0Q (E24 Series)
o +500 220to 9.1Q (E24 Series)
MCR50 S022 e 200 J (£5%) 200 10Q to 330kQ (E24 Series) Yes
(2010) (0.5W) 350 360kQ to 560kQ (E24 Series)
F (£1%) +100 10Q to 180kQ (E24,96 Series)
500+350 1.0Qto 2.0Q (E24 Series)
6432 J (£5%) +500 2.2Qto 9.1Q (E24 Series)
MCR100 o1 1w 200 =70 +350 10Qto 220 (E24 Series) —55to +125 Yes
(2512) +200 24Qto 100kQ (E24 Series)
F (+1%) +100 10Qto 82kQ (E24,96 Series)
*E24 : Standard products E96 : Custom products
EDimensions unit: mm) @NCR18/25/50/100
Part No. ns1:\e(icnocdhe) c?]?::gl Resistance Tempel?cté; e range A:\:%‘:g:e Part No. z;e(?r?:he) L w 8 8 b a L a
MCR18 | 3216 (1206) | 2A Yes MCR18 (3216 (1206)| 3.2+0.15 1.6+0.15 | 0.55+0.1 0.5+0.25 | 0.5%0.25
mgzgg 3555 gilg z: 50mQ Max, | 2210 T155 \Y(es MCR25 |3225(1210)| 3.2:015 | 2.5:0.15 | 0.55:0.15 | 0.5:0.25 | 0.5¢0.25 m JW
5025 es
MCR100| 6432 2512) | 4A -55t0 +125 | Yes MCRS50 [5025(2010) 5.0:0.15 | 25:0.15 | 0.550.15 | 0.6+0.25 | 0.6+0.25
MCR100 (6432 (2512)| 6.3+0.15 | 3.2¢0.15 | 0.55%0.15 | 0.6+0.25 | 0.6+0.25 [ Somm— R
b b
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) Thick Film Chip Resistors (Standard series)

Resistors

Thick Film Chip Resistors (Standard series)

Compact Chip Resistor Networks (MNR series <0402x2 to 1206x4>)

*Reduces cost
Use of chip networks reduces the number of
components and saves mounting space.
A . & > | & -
eEasy fillet inspection # . e
Convex type electrodes facilitate visual o’
inspection of fillets.
llnspecpon can be performed with automatic MNRO2 MNR12 MNR32 MNRO4 MNR14 MNR34
inspection equipment.
- Limiti T \{ [¢] il Aut ti
Part No. ilrf'\e(?r?:he) (e’:‘rgini\s e\’t;‘r?!'et:\’(s Flal(e;‘iljgco)wer elemé?é\l/%?tage Tolerance g(%i%?%%;e Resistance range tempe’:%g@r)énlgange :VGZ%‘ESI\:E
MNRO02 1005(0402)x2 | 4 2 0.063W / Element 25 J (£5%) +200 10Qto  1MQ (E24 Series) Yes
MNR12 | 1608(0603)) 2 | 0.063W/Element| 50 J (5%) 200 10Qto  1MQ (E24 Series) 85104185 | oo
x2 F (x1%) +100
MNR32 3216;;206) 4 2 |0.063W/Element| 200 J (25%) £200 10Qto  1MQ (E24 Series) —55t0+125 |  Yes
+500/-250 1Qto  9.1Q (E24 Series)
MNRO04 1005 (0402) x4 8 4 0.063W / Element 25 J (£5%) +200 10010 1MQ (E24 Series) Yes
J (£5%) +500 2.2Qto 6.8Q (E6 Serigs) —55to +155
MNR14 1608 (0603) x4 8 4 0.125W / Element 50 +200 10Qto  1MQ (E24 Series) Yes
F (x1%) +100 10Qto  1MQ (E24 Series)
MNR34 3216 (1206) x4 8 4 0.125W / Element 200 J (+5%) +200 10Qto  1MQ (E24 Series) —55 to +125 Yes
Part No. E‘iﬁ‘s f::he) Rated current Resistance Temperature range Auto;\r:loatiilvaebgrade
MNRO02 1005x2 1A /Element | 50mQ Max. 55 to +155°C Yes
MNR12 1608x2 1A /Element | 50mQ Max. + Yes
MNR32 3216x2 2A/Element | 50mQ Max. —55 to +125°C Yes
MNRO04 1005x4 1A /Element | 50mQ Max. 5510 +155°C Yes
MNR14 1608x4 1A/ Element | 50mQ Max. Yes
MNR34 3216x4 2A /Element | 50mQ Max. —55 to +125°C Yes
i i . bz Equivalent b2 b1 E lent
.Dlmen5|ons (Umt : mm) 1 ‘i c Circuit Diagram r F . 1 :‘ [ C\rcﬂili“lg)éiiaegr:am
a a
OMNR02 / MNR12 / MNR32 W 4ptr, OMNRO4/MNR14/MNR34 IR S S .
(Marked except MNR02) (Marked except MNR04)
Different marking system may apply to ; t a Different marking system may apply to :13
each product type. [— each product type.
P t Ri=Rz p t Ri1=R2=R3=R4
L L
Part No. L w t a bz c P Part No. L w t a b1 bz ® P
MNRO2| 1.0+0.1 | 1.0+0.1 | 0.35+0.1 | 0.2+0.1 0.33“:0(')1_05 0.25+0.1 |0.68 MNRO4| 2.0+0.1 | 1.0+0.1 |0.35+0.1 | 0.2+0.1 | 0.3+0.1 | 0.4+0.1 |0.25+0.1 | 0.5
MNR12| 1.6+0.1 | 1.6+0.1 | 0.5£0.1 | 0.3+0.2 | 0.6+0.15 | 0.25+0.15| 0.8 MNR14| 3.2+0.1 | 1.6+0.1 | 0.5£0.1 | 0.3+0.2 | 0.4£0.15 | 0.6+0.15 | 0.25+0.15| 0.8
MNR32| 2.6+0.2 | 3.1+0.2 | 0.55+0.1 | 0.5+£0.3 | 1.0£0.2 | 0.5Max. |1.27 MNR34| 5.2+0.4 | 3.1+0.2 | 0.55+0.1 | 0.5+£0.3 | 0.8+0.2 | 1.0+0.2 | 0.5Max. |1.27

Thick Film Chip Resistors (Standard series)
8-element Chip Resistor Networks (MNR series

¢ One package built in 8-element chip contributes to space-saving

¢ 8 resistor elements reduce mounting cost

e Convex type electrodes facilitate visual inspection of fillets.
Inspection can be performed with automatic inspection equipment.

e Suitable for pull-up resistor, damping resistor

¢ No direction to be mounted

<0603x5 to 1206x5>)

&

MNR15

&

MNR18

- T - -
Part No. i';e(f::hﬁ (e’;‘rﬁinca(\s e\’:ri‘;r:(s Ha((%%gg)wer elem(‘erlé‘g\;/r(‘)ltage Tolerance Tg%?ﬁ%iaéclrj\)ze Resistance range tempoeg%rgr:(lenginge A:\‘/GZ%‘E{%:S
MNR15 1608 (0603) x5| 10 8 0.031W / Element 12.5 J (£5%) +200 56Q to 100kQ (E24 Series) Yes
MNR18 1605 (0602) x8| 16 8 0.063W / Element 25 J (£5%) +200 56Q to 100kQ (E24 Series) —55to +125 Yes
MNR35 3216 (1206)x5| 10 8 0.063W / Element 50 J (£5%) +200 56Q to 100kQ (E12 Series) Yes
Part No. s\i:ne(‘clfcdhe) Rated current Resistance tom eg‘puerrea:g"?ge c) Autor\gii‘\;emirade
MNR18 |1605 (0602)x8| 1A / Element | 50mQ Max. —50 to +125°C Yes
EDimensions unit : mm)
MNR1 MNR
OMNR15 3.2+0.1 ® ) 8 3.8+0.1 ® 35 b %
0.64 ‘ (0.5) 10402 08102 0502 # H
I . i [ i B 33l
s = - 1
+l S = o N
I |E s 1ls
2 2 @ @
s oS ° =
0.4820.15 0.32%0.15 o3x01] |02 | [os*on §il_Equivalent
0.32+0.15 Equivalent Equivalent 8| Circuit Diagram
Circuit Diagram i B B Circuit Diagram el 1

*( ) : Reference Value

|

I

=+

1 5
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Thick Film Chip Resistors (High reliability series)
High Anti-surge Chip Resistors (SDR series)
Anti-surge Chip Resistors (ESR series)

eExclusive resistive element pattern and laser
trimming technology results in significantly

improved surge resistance characteristics. v ¢ 4 ‘5&' x_" Q

e Superior power ratings.

SDRO03 ESRO1 ESRO3 ESR10 ESR18 ESR25
Part No. 2i;e (iC:cdhe) Ralg%g)g)w o elerrl\- é’l}‘e \;/T:%age Tolerance T?%ﬁé%g\);e Resistance range tempe’l?%@;t‘anlgange A::j?:t%‘;e
J (£5%) +200 1Qto 10MQ (E24 Series)
1608 1/4W +200 1Qto 9.76Q (E24,96 Series) _
IZ7 SDR03 (0603) (0.25W) 150 F (1%) +100 10Q to 10MQ (E24.96 Series) 550 +155 Yes
D (+0.5%) +100 10Qto 1MQ (E24,96 Series)
J (£5%) +500/-250 1Qto  9.1Q (E24 Series)
ESRO1 1005 1/5W 50 =27 +200 10Qto 10MQ (E24 Series) Yes
(0402) (0.2w) F (@1%) +100 10Q to 976kQ (E24,96 Series)
=17 = 1MQ to 2.2MQ (E24 Series)
J (£5%) +200 1Qto 10MQ (E24 Series)
1608 1/4W . +200 1Qto 9.76Q (E24,96 Series)
ESRO03 (0603) (0.25W) 150 F (=1%) £100 10Q1t0 10MQ (E24.96 Series) Yes
D (+0.5%) +100 10Qto  1MQ (E24,96 Series)
J (+5%) +200 1Qto 30MQ (E24 Series) 55 10 4155
2012 2/5W - - O +
ESR10 (0805) (0.4W) 150 F (£1%) +100 1Qto 10MQ (E24,96 Series) Yes
D (+0.5%) +100 10Qto  1MQ (E24,96 Series)
J (£5%) +200 1Qto 15MQ (E24 Series)
3216 1/3W* -
ESR18 (1206) (0.33W) 200 F (£1%) +100 1Qto 10MQ (E24,96 Series) Yes
D (£0.5%) +100 10Qto  1MQ (E24,96 Series)
J (£5%) +200 1Qto 10MQ (E24 Series)
3225 1/2W -
ESR25 (1210) (0.5W) 200 F (£1%) +100 1Qto 10MQ (E24,96 Series) Yes
D (+0.5%) +100 10Qto  1MQ (E24,96 Series)

.D' . *1 Please contact us for the higher rated power. *E24 : Standard products E96 : Custom products
IMENSIONS (unit : mm) @SDRO3 @ESR01/03 @ESR10/18/25
Part No. ﬁi;e(frfcdhe) L w t a b L L ﬁ .

SDR0O3  |1608(0603) 1.640.1 | 0.840.1 | 0.45:0.1 | 0.25+0.1 | 0.25:0.1 a a o
ESRO1  [1005(0402) 1.0£0.05 | 0.5:0.05 |0.35£0.05| 0.2:01 | 0.25"%05 . m jw
ESRO3  [1608 (0603) 1.6+0.1 | 0.8+01 | 0.45+0.1 | 0.3x0.2 | 0.3:0.2 @]jw m:ljw

ESR10 2012 (0805)| 2.0+0.1 1.25+0.1 | 0.55+0.1 0.3+0.2 0.4+0.2

ESR18  |3216(1206)| 3.2:0.15 | 1.6:0.15 | 0.565:0.1 | 0.3£0.25 | 0.5:0.25 . — I . — I s
ESR25 3225 (1210)| 3.2+0.15 | 2.5+0.15 | 0.55+0.1 | 0.3+0.25 | 0.5+0.25 4'L

Thick Film Chip Resistors (High reliability series)
High Power Chip Resistors <Wide Terminal type> (LTR series)

*High joint reliability with long side terminations.
eHighest power ratings in their class. F #
° .- . . . . ..
Guaranteed anti-surge characteristic in all series. LTR10 LTR18 50 -
Part No. z\;e(ic:cdhe) Rat(e;(j)fg)w er elen:;rf{i: \;/rt‘)?tage Tolerance Ti?‘%‘%"‘ﬁéiaé;\}e Resistance range tem;)%E%E{énrange A:‘E%‘:é::e
J (£5%) +200 1Qto 1MQ (E24 Series)
2012 1/4W .
LTR10 (0805) (0.25W) 150 F (£1%) +100 1Qto 1MQ (E24,96 Series) Yes
D (0.5%) +100 10Qto 1MQ (E24,96 Series)
J (25%) +200 10to 1MQ (E24 Series)
3216 3/4W .
LTR18 (1206) (0.75W) 200 F (£1%) +100 1Qto 1MQ (E24,96 Series) Yes
D (+0.5%) +100 10Qto 1MQ (E24,96 Series)
X —55 10 +155
J (£5%) +200 1Qto 1MQ (E24 Series)
LTR50 (ggfg) 1w 200 F (21%) +100 1Qto  IMQ (E24,96 Series) Yes
D (£0.5%) +100 10Qto 1MQ (E24,96 Series)
J (25%) +200 10to 1MQ (E24 Series)
LTR100 (%?S) oW 200 F (x1%) 100 1Qto  1MQ (E24,96 Series) Yes
D (+0.5%) +100 10Qto 1MQ (E24,96 Series)
. . *E24 : Standard products E96 : Custom products
HEDimensions (unit: mm)
. 5o e N " ; - N @LTR10/18/50 OLTR100
U t t
LTR10 2012 (0805)| 1.2+0.1 2.0£0.1 0.55+0.1 | 0.25:01 | 0.350.2 L — L4 —
LTR18 3216 (1206) | 1.6+0.15 | 3.2+0.15 | 0.55+0.1 0.30.2 0.5+0.2 T b T b
LTR50 5025 (2010)| 2.5:015 | 5.0+0.15 | 0.55:01 | 0.38+0.2 | 0.90.2 n - _— - \
LTR100 [6432(2512)| 3.2+0.15 | 6.4+0.15 | 0.55+0.15 | 0.4+0.25 | 1.13+0.25 ag ag
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Resistors

Thick Film Chip Resistors (High reliability series)
High Voltage Resistance Chip Resistors (KTR series)

¢ Twice the rated voltage of conventional
products. & @ R‘
e Perfect for use in Camera Flash circuit, etc. KTRO3 KTR10 KTR18 KTR25
Part No. SmED || FHEmey PN Tolerance o Resistance range R | ean
mm (inch) ) V) (ppm /°C) (°C) Available
J (£5%) +200 1Qto 10MQ (E24 Series)
KTRO3 (gggg) ‘c’)‘ﬁ,‘(,‘; 350 Yes
©. F (£1%) +100 1010 10MQ  (E24,96 Series)
J (£5%) +200 1Qto 30MQ (E24 Series)
KTR10 2 0 1oaW 400 Yes
(0805) | (0.125W) F (£1%) +100 1Qto 10MQ  (E24,96 Series)
—55 to +155
J (£5%) +200 1Qto 15MQ (E24 Series)
KTR18 218 i 500 Yes
(1206) (0-25W) F (£1%) +100 1Qto 10MQ  (E24,96 Series)
J (25%) +200 1010 10MQ (E24 Series)
KTR25 3222 o 600 Yes
(1210) (0.33W) F (+1%) +100 1010 10MQ  (E24,96 Series)
“E24 : Standard products E96 : Custom products
BEDimensions (unit: mm) @KTR03 OKTR10/18/25
L
Part No. i‘rzne(frfcdhe) L w t a b a a
KTRO3 1608 (0603)| 1.620.1 0.8+0.1 0.4520.1 0.3+0.2 0.3+0.2 e !
KTR10 2012 (0805) | 2.0x0.1 1.25+0.1 0.55+0.1 0.30.2 0.4x0.2 mﬁw m jw
KTR18 3216 (1206) | 3.2:0.15 | 1.62015 | 0.55:01 | 0.3x0.25 | 0.5+0.25 .
KTR25 3225 (1210) | 8.24015 | 2.5+015 | 0.55+0.1 | 0.3+0.25 | 0.5+0.25

Thick Film Chip Resistors (Low Ohmic type)
Chip Resistors (Low Ohmic MCR series)

b

—

—) I

e Very-low ohmic resistance from 47m
Ohm is in lineup by thick-film resistive
element. . » > 9 ‘\.‘ Q’
e High-reliability chip resistor employing
o MCR006 MCRO1 MCR03 MCR10 MCR18 MCR25 MCR50 MCR100
metal glaze as resistive element.
Part No. i‘;eﬁ::he) Rat(e%gg)w er Tolerance T;%?Egiz%\);e Resistance range iem;?e?%rncj;ir}ianrgange A::G:%‘:?g:e
0603 1/20W . _ :
MCRO006 (0201) (0.05W) F (£1%) +600 / —200 1.0Qto 9.1Q (E24 Series) 55 to +125 Preparing
1005 1/16W :
MCRO1 (0402) (0.063W) F (£1%) +400 1.0Qto 9.1Q (E24 Series) Yes
1608 1/10W :
MCRO03 (0603) 0.1W) F (£1%) +400 1.0Qto 9.1Q (E24 Series) Yes
2012 1/4W J (25%) *Table 1 0.047Qto 0.91Q (E24 Series)
LIl (0805) (0.25W) F (+1%) “Table 1 0.047Qto0  91Q (E24 Series) Yes
MCR18 3216 1/4W J (£5%) *Table 1 0.047Qto 0.91Q (E24 Series) Yes
(1206) (0.25W) F (x1%) *Table 1 0.047Qto  9.1Q (E24 Series) —55 10 +155
3 (£5%) 300300 0.047Q100.091Q (E24 Series)
MCR25 3225 1/2W = +200 0.1Qto 0.91Q (E24 Series) Ves
(1210) (0.5W) F (&1%) 300300 0.047Q100.091Q (E24 Series)
= +200 01Qto  9.1Q (E24 Series)
5025 1/2W J (£5%) *Table 1 0.047Qto 0.91Q (E24 Series)
Iy (2010) (0.5W) F (+1%) “Table 1 0.047Qto  9.1Q (E24 Series) Yes
J (£5%) *Tablet 0.047Qto 0.91Q (E24 Series) _
el 6432 w F (+1%) “Tablef 0.047Qto  9.1Q (E24 Series) 5510 +125 Yes
*Table 1
Tolerance Tempe';:':rr:/fg)emmem Resistance range
. 500300 0.047Q 10 0.091Q (E24 Series)
F((11°/3 4002200 01Qto 0130 (E24 Series)
- +250 0.15Qto  9.1Q (E24 Series)
EDimensions (unit: mm)
Part No. Sy w ! a b @MCR006/01 @®MCRO3 @\ICR10/18/25/50/100
MCRO006  [0603 (0201)| 0.6+0.03 | 0.3+0.03 | 0.23+0.03 | 0.1x0.05 | 0.15+0.05 L Lo L
MCRO1 1005 (0402)| 1.0:0.05 | 0.5:0.05 | 0.35x0.05 | 0.2x0.1 | 0.25*%% a . | a a . e
MCRO03 1608 (0603)| 1.6+0.1 0.8+0.1 0.45+0.1 0.3+0.2 0.3+0.2 ij 7
MCR10 2012 (0805)| 2.0+0.1 1.25+¢01 | 0.5520.1 | 0.420.2 | 0.40.2 MTW
MCR18 3216 (1206)| 3.2¢0.15 | 1.6+0.15 | 0.55:0.1 | 0.520.25 | 0.5+0.25 i
MCR25 3225 (1210)| 3.2:015 | 2.5¢0.15 | 0.55x0.15 | 0.5¢0.25 | 0.5:0.25 Ea e I .
= ]
MCR50 5025 (2010)| 5.0+0.15 | 2.5x0.15 | 0.55+0.15 | 0.6x0.25 | 0.6+0.25 b [, —

RLIN.

e
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Thick Film Chip Resistors (Low Ohmic type)
Low Ohmic Chip Resistors <Face down type> (UCR series)

*Chip resistors for current detection. (11mQ-)
*Resistive element is located at bottom side, which - ' g \,f
reduces the resistance shift during mounting process.
* ROHM’s unique structure achieved improvement of heat. UCRo06 UcRro1 UCRO03 UCR10 UCR18
ize code ated power Temperatur . Operatin Automotive
Part No. im (incdh) B ‘(7dDEC) Tolerance ?ggi]ﬁt}la?me Resistance range tempee%gr)e range Av:{i?:t?lee
I’Z77 UCR006 (828:13) (1(;11(3/\(,\; "J:((ij;:; 0 to 300 100mQto 910mQ (E24 Series) Preparing
UCRo1 Joos | uew | s 01025 | 1oomQto 200ma (E24 Series Yes
) : F (21%) 0 t0 200 220mQto  910mQ (E24 Series)
J (5%
14w (25%) 0o 150 100mQto  200mQ (E24 Series)
(0.25W) 19
UCRO03 1608 F (1%) Yes
(0603) 1/5W J (x5%) -
(0.2W) = (:10/) 0to 150 220mQto  910mQ (E24 Series) 5510 +155
250200 11mQ to 18mQ (E24 Series)
2012 1/3W J (£5%) 0 to 250 20mQ to 47mQ (E24 Ser!es)
veRto | %% | a5 LS mos ng o e
F (21%) !
0to 150 51ImQto  100mQ (E24 Series)
UCR18 sz1e | W’ (2% 0lo200 | 2omalo  omn (Eed Serieq Yes
(1206) (0.5W) F (1%) 0to 150 43mQto  100mQ (E24 Series)
* Please contact us for the higher rated power.
MDimensions wnit: mm) UcR00G/01 ®ucRls @UCRIOS
- mil= m!
Part No. fr:fne(fr:’cdhe) L w t a b (50mQ=R=910mQ)
UCRO006 |0603 (0201)| 0.64+0.05 | 0.34+0.05 | 0.28+0.05 | 0.16+0.1 | 0.22+0.1 (Top) « - . (Top) L (Top) af L ia
a a
UCRO1 [1005 (0402)| 1.0+0.1 | 0.55¢01 | 0.37+0.05 | 0.28+0.1 | 0.340.1 ﬁ —
w
UCRO03 |1608 (0603)| 1.6:0.1 | 0.87:0.1 0.5:01 | 0.45:0.2 | 0.45:0.2 Djw :[ R022 w
UCR10 |2012(0805)| 2.0+0.1 1.25+0.1 0.55+0.1 0.24+0.2 0.5+0.2 BE— . Eee— It mﬁ‘
UCR18 [3216(1206)| 3.2:0.15 | 1.6:0.15 | 0.55x0.1 03:0.2 | 09%0.25 Bl L bt oL Lk b b

(Bottom) [-:’ (Bottom) [-:’ (Bottom)
" " " o

Thick Film Chip Resistors (Low Ohmic type)
High Power Chip Resistors <Wide Terminal type> (Low Ohmic LTR series)

*Chip resistors for current detection. (10mQ-)
*High joint reliability with long side terminations.

"6 *p

Zz

eImprovement of rated power enables to displace smaller size of -
resistors, and it contributes space savings in your set. LTR10 LTR18 LTR100
Part No. Size code Rated power Tolerance Temperature coefficient Resistance range tempoeraelruart(ianrange Aug)rrggéive
: mm (inch) © (ppm /°C) c) Available
2012 1/2W J (#5%) .
LTR10 (0805) (0.5W) F 1% +150 47mQ to 9.1Q (E24 Series) Yes
J (5% 0 to 300 10mQ to 18mQ (E24 Series)
3216 = 010 200 20mQto  47mQ (E24 Series) _
LTR18 (1206) w . 0o 150 51mQto  470mQ (E24 Series) 5510 +155 Yes
F (x1%) +100 510mQ to 1Q (E24 Series)
LTR100 6432 ow J (£5%) +200 100mQto 910mQ (E24 Series) Yes
(2512) F (+1% 0to 150 100mQto  910mQ (E24 Series)
MDimensions writ: mm OLTR10 @LTR18/100 (No maring)
Part No. i‘rzr‘e(frf’c"he) L w t a b
LTR10 2012 (0805)| 1.2+0.1 2.0+0.1 0.55+0.1 0.30.2 0.35+0.2 (Top) . (Top) .
LTR18 3216 (1206) | 1.6+0.1 3.2:0.1 0.58+0.1 0.5£0.2 0.5£0.2 | L
LTR100 _ [6432 (2512)| 3.2+015 | 6.4x0.15 | 0.55x0.15 | 0.4+0.25 | 113025 | °7 b A T b
R10 L L
a -+ b g + EX b
T T
(Bottom) (Bottom)
Io i)
To To
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) Chip Resistors for Current Detection (Metal plate type)

Resistors

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

e Ultra low-ohmic resistance range (1mQ-)

e Improved current detection accuracy by trimming-less structure.

Highly recommended for large current / » -+ &0 ' @' @'
High speed switching circuit. s
* Special low resistance temperature coefficient PMRO1 PMR03 PMR10 PMR18 PMR25 PMRS50 | PMR100
(TCR) alloy utilized for the resistive element.
' - S .
Part No. ilrzne(f::he) Ha‘g%fg;" er Tolerance T%)%?E(}ietclrj\);e Reslst(a"r:g; value (empe‘:%rg{;nrgange A:\%EE[%::G
77 PMRO1 1005 (0402) (g{ngv) J (£5%) 00 200 10 Yes
1/4W J (25%)
PMRO03 1608 (0603) (0.25W) F (£1%) 0to 150 10 Yes
1/2W J (£5%) 2,3,4,56,
PMR10 2012 (0805) (0.5W) F (£1%) +150 78,910 Yes
J (£5%) 1,2,3,4,5,6,
PMR18 3216 (1206) 1w F (£1%) £100 78,910 —55t0 +155 Yes
PMR25 3225 (1210) 1w JF((ﬁﬁ’:Z; 100 1,2,3,4,5 Yes
J (+5%) 1,2,3,4,5,
PMR50 5025 (2010) 1w F (£1%) +100 678910 Yes
* J (£5%) +150 1,2
PMR1 6432 (2512 2w Y
L (e512) F (+1%) £100 3,4,5,6,7,8,9,10 ©s
* Please contact us for the higher rated power
Part No. i‘ifne(f:fhe) Rated current Resistance Temperature range (°C) Auto;nvtzs;/aet)grade
PMRO1 1005 (0402) 20.0A Yes
PMRO03 1608 (0603) 22.4A Yes
PMR10 2012 (0805) 31.6A Yes
PMR18 3216 (1206) 38.7A 0.5mQ Max. —55 to +155 Yes
PMR25 3225 (1210) 44.7A Yes
PMR50 5025 (2010) 50.0A Yes
PMR100 6432 (2512) 63.2A Yes
EDimensions (unit: mm) @PMR01/03 (No marking) @®PMR25/50/100
Size code .PMR1 0/1 8 ';1
Part No. mm (inch) L w t a b ® L
PMRO1 | 1005 (0402)| 1.0+0.05 | 0.5+0.05 | 0.25+0.1 — 0.300.10 — ) (Top) w
PMRO03 | 1608 (0603)| 1.60.15 0.8+0.15 | 0.25+0.1 — 0.35+0.15 — (Top) m w
PMR10 |2012(0805)| 2.0+0.15 1.2£0.15 [ 042100284015 — 075100.35'10.25 — — &
PMR18 |3216 (1206) | 3.2+0.15 | 1.6+0.15 | 042100.28'+015 — 1201005 0.25 - (e
PMR25 | 3225 (1210)| 3.2+0.2 2.5+0.2 052100324015 | 0.5£0.2 |10 1008 02 | 1.95+0.2 _b
PMR50 | 5025 (2010)| 5.0+0.2 2.5+0.2 052100322015 | 0.5£0.2 | 1851009 02 | 1.95+0.2 (Bottm) 1
PMR100 | 6432 (2512)| 6.4+0.25 | 3.2+0.25 | 05200032015 [ 0.5+0.25 |23 tol.1" 025 | 2.65+0.25 N N (Bottom) o
* Each value range varies with the resistance. Please contact a ROHM sales representative for further details.

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

eUltra-low resistance range (0.5mQ-).
*Wide terminal configuration for high joint reliability.

eImproved current detection accuracy by trimming-less structure.

&

&

y’

-

* Each value range varies with the resistance. Please contact a ROHM sales representative for further details.

PML10 PML18 PML50 PML100
N Te B Oj i Al
Part No. rsr::r?(?r?cie) Haté%gg)w er Tolerance g%z:ei%i%);e Res'ﬁ(ar:ge) VA tempeE%Er:énr%znge :\%‘555?
J (£5%)
PML10 2012 (0805) 0.66W & +200 1.0,1.5,2.0, 2.5 Yes
J (£5%)
PML18 3216 (1206) W & +150 05,1.0,1.5,2.0, 2.5 Yes
Y- PML50 5025 (2010) 1.5W J (25%) +200 0.5,1.0,1.5, 2.0, 2.2 —551t0 +155 Under
(2W at 25°C) - - T S e e development
2W
. £100 1.0,1.5,2.0, 2.2
PML100 6432 (2512) | —(BWat25°C) J (25%) Yes
oW +150 05
¥¢ : Under development (Development schedule will vary depending on resistance value. Please Contacts us.)
EDimensions (unit: mm) @®PML10/18 @PML50/100
Part No ﬁirf‘e(f:cie) L w t a b (T‘Op) w l(Top) w t
* | | — —]
PML10 2012 (0805)| 1.2¢045 | 2.0:015 | 0.42:0.15 — 0481003 - s - M To
= e = 1L00 L
0.42100.28 0551003 00 L
PML18 3216 (1206)| 1.6:015 | 3.2:0.15 T - st | o )
PML50 5025 (2010)| 25:02 | 50202 |0%210032° 04102 | 101005 (Bottom) T
05100.36" 091007 b (Bottom)
PML100  |6432(2512)| 3.2:0.25 | 6.4z0.25 |C0510086"| g 5,005 | 09100
£0.15 +0.25 b

—
B
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@ Resistors

) Chip Resistors for Current Detection (Metal plate type)

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

eHigh power 4W to 5W
eUltra low resistance rage (0.2mQ-).

\\" - u-""-.
eExcellent TCR characterristics e
PSR400 PSR500
Part No. i;e(icno:hi Ral(%%fg)wef Tolerance Te%?x?;i;g; " Resisl(ar:;:)e) range ‘em;z‘:%rgjengnge A:‘{E:r:%ag;e::e
J (£5%) £175 0.3,0.5
10x5.2 3,0.
277 PSR400 4w G (+2%, Yes
(3921) F £i1<>/°)) +75 1.0,2.0,3.0
. +225 0.2,0.3 —55to +170
15x7.75 J (£5%)
277 PSR500 (8931) 5W G (x2%) +175 0.4,0.5 Yes
o
F(1%) +75 1.0, 2.0
*1 (+20°C to +125°C)
HEDimensions (unit: mm) @PSR400/500
Part No. iirzne(?no:he) L w t H b (Top) L
0.3ma 1.85+0.15 1 |
0.5mo 1.3+0.15
PSR400 1.0ma 1020.3 | 5.210.3 0.9£0.15 | 0.5:0.1 2.0£0.6
2.0ma 1.120.15 w
3.0mo 0.9£0.15
0.2ma 1.85+0.15
4o Teeots .
PSR500 0.4mo 15203 | 775203 | 122015 | 55,04 4.0£0.6 —H -
0.5mQ 1.05+0.15 (Bottom) b
1.0ma 1.320.15
2.0mo 0.9+0.15

Chip Resistors for Current Detection (Metal plate type)

High Power Low Ohmic Chip Shunt Resistors (GMR series)

eHigh power (3W)

eHigh heat dissipation
eLow ohmic (10mQ to 220mQ)

N

GMR100
X Te ture *1 Operati Automoti
Part No. 2';600:0":) Ra‘g‘éfg)‘” er Tolerance e?ﬁ%%} Resws&«;\;;e) range (empe?%rz;;nrgange :é%f;::e
6432 J (£5%) . _ Under
Y*GMR100 (2512) 3W F (1%) +25 10mQ to 220mQ (E6 Series™) 55 to +170 development
*1 (+25°C to +60°C)
*2 Please contact us for another standard nominal resistance values.
¥¢ : Under development (Development schedule will vary depending on resistance value. Please Contacts us.)
EDimensions (unit: mm) @GMR100
Part No. e L w t b ! L ]
GMR100 pais) 6405025 | 3.20:0.25 | 0.40£0.15 | 2.75:0.25 T
w
L - 1 :I:t
1 . { "
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) Standard Nominal Resistance Values

Resistors @

Standard Nominal Resistance Values

E3 10 22 47
E6 10 15 22 33 47 68
E12 10 12 15 18 22 27 33 39 47 56 68 82
10 " 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47
E24
51 56 62 68 75 82 91
100 102 105 107 110 113 115 118 121 124 127 130 133 137 140 143 147
150 154 158 162 165 169 174 178 182 187 191 196 200 205 210 215 221
226 232 237 243 249 255 261 267 274 280 287 294 301 309 316 324 332
E96
340 348 357 365 374 383 392 402 412 422 432 442 453 464 475 487 499
511 523 536 549 562 576 590 604 619 634 649 665 681 698 715 732 750
768 787 806 825 845 866 887 909 931 953 976
B Nominal Resistance
Resistors of a series fall into one of nominal resistance ! !
. . ) . Series Common ratio Remarks
ranges shown in the table above. Nominal resistance is
determined by the common ratio shown right. E6 702146
Resistance coding
Nominal resistance is expressed in 3 digits when the E12 W10=1.21 Rounded off to a 2-digit figure.
resistance tolerance is +5% and in 4 digits when +1%.
The leading 2 or 3 digits indicate significant figure while E24 105110
the last digit indicates the number of zeros. The letter R
denotes the decimal point if necessary. E96 %/10=1.02 Rounded off to a 3-digit figure.
EX1 220-22x10°0-220 (the last digit indicates the number "0" of a multiplier)
EX2 47kQ—47x103Q0—473 (the last digit indicates the number "3" of a multiplier)
EX3 1.2MQ—12x105Q—125 (the last digit indicates the number "5" of a multiplier) . For basic guidelines on using resistorS, see the

EX4 2.7Q—2R7 (the decimal point indicate the letter R/ the letter R apply to the low
Resistance less than 10Q)

EX5 1130Q—113x10'Q—1131 (the last digit indicates the number "1" of a multiplier /
Resistance Tolerance 1% (F) products)

EX6 0.100—R10

M Supplement of rated power

+ When the ambient temperature exceeds the rated ambient temperature,
derate the load power based on the derating curve.

Derating curve
100

80
60
40
20

Rated power ratio (%)

0 5 -
Min. operating temperature 70C Max. operating temperature
Ambient temperature (C)

B Supplementary to notes

technical reports issued by Japan Electronics and

Information Technology Industries Association.
JEITA RCR-2121A.

“Guideline of notabilia for fixed resistors for
use in electronic equipment (Safety Application
Guide for fixed resistors for use in electronic
equipment)”

* 1 : When resistor is to be exposed to a transient load (excessive large load, such as pulse), mount the resistor on your product
and check the condition and evaluate the result. Constant application of a voltage above the rated voltage will degrade the

performance and reliability of the resistor.

Do not apply a voltage exceeding the rated voltage across any ROHM resistors.

* 2 : Rated voltage (V) —Vrated power (W)xnominal resistance (Q) or the limiting element voltage, whichever smaller, is the rated voltage.
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High quality and stable supply enabled
through a vertically integrated
production system

83

High quality raw materials

Manufacturing
wafers through
silicon ingot pulling

Raw silicon

Silicon Ingot V

Si
SiC

Silicon
carb/de

In-house photomask

Pursuing high quality through
integrated quality control, from IC chip
design layout to photomask
production

~ Photo Mask

Wafer

[ ] =
s Z e- !
S]c rysta] AG tzrz)eggj?lned the ROHM Group in

SiCrystal AG is a German SiC
single-crystal wafer manufacturer

High quality

Achieving high quality
in all processes

ROHM considers ‘quality first’ as its company
objective and unwaveringly pursues this goal.
All processes, from production, from
development, design and wafer manufacturing
to sales and service, are carried out within the
group using a vertically integrated production
system, and activities are implemented in each
process to improve quality. This also results in
excellent traceability and establishes a system
that ensures worry-free use of our products.

Stable supply

Fulfilling our commitment

to ensure stable supply
through the collective strength
of the ROHM Group

The ROHM Group assesses market conditions to fulfill its
commitment in supplying products that customers demand.
All manufacturing processes are managed in-house using a
vertically integrated production system. Compared to
traditional manufacturers that do not own fabrication
facilities or foundry manufacturers, our system is not as
susceptible to external factors.

ROHM strives to ensure a stable supply to customers, for
example by establishing a Business Continuity Management
(BCM) system that includes multi-site production and
maintenance of safety stock in order to flexibly respond to
natural disasters and other unforeseen events.




Technology for the automotive future

State-of-the-art packages

In-house dies and lead frames

Utilizing the latest assembly technology
for CSP, BGA, COC, COF and stacked

To ensure quality manufacturing, all packages

lead frame dies for lead frame
punching and molding are created
in-house

- Packaging
Assembly Line

e : e
o
i
;‘"-.
- -{“--__ __.---_-.-::_,.--"
"'.I Tr——
{ 0|
1
II
]
i In-house production system BCM System
ROHM’s production system is developed in-house to ROHM continues to strengthen its BCM system based

enable flexible, precise response to customer needs. on risk evaluations conducted at all production bases.

Natural disasters

Earthquakes, |
Floods, <), tsunamis S‘(I'ryogl;:xgo;)‘lr;\nsa
heavy rain N tornadoes\)‘

. A Fog, yellow sand,
Lightning ' u snowstorms }

\ Production bases

Political unrest Fires, explosions

" Infrastructure
\. problems

Multiple-site

production system Securing stock

Continuous supply

84



85

ROHM Initiatives for Automotive-Grade Products

ROHM has set a corporate objective of ‘Quality First’ and pursues high quality, innovative manufac-

turing while providing greater security and peace of mind through stable, guaranteed delivery.

In addition, ROHM takes on supply responsibility by utilizing a vertically integrated production system

and implements a variety of initiatives to ensure superior reliability.

Sample Initiatives

Real-Time Quality Checks

Screening methods are implemented at

Real-time verification in all processes

each process, from silicon ingot pulling
and wafer production to testing,
assembly, and shipment inspection in
order to verify quality and workmanship.

Die Bonding

Workmanship
verified during die
bonding operation

Quality check
during the wire
bonding process

PAT System Implementation (AEC Compliance)

The PAT system is designed to remove outliers - even within the
normal range - through statistical analysis of measurement data.
As a result, even some products deemed to be good during
testing and fall within the normal range but lie outside the lot
distribution are removed due to potential characteristics that
may cause them to fail prematurely in the future. This provides
an additional measure to prevent defective products from
escaping.

PAT System (PAT: Part Average Testing)
SR hommallizano NN "
. : PAT Range :
T 35+ +
g 20 1 1
O T T
2 250 ]
£
§ =i :
5 15 1 T
5 ot :
2 /N :
¢ llas) -
g S S S TR RS |
s g -
Output Voltage (V)

Measurement data is statistically
analyzed in order to remove outliers
that fall even within the normal

Dedicated Automotive Lines

All automotive products are produced and processed on
dedicated lines by certified operators that have undergone
extensive training and testing. Focusing on machine and man
makes it possible to establish a high-reliability, automotive-
grade production environment.

Line Differentiation and 4M

ROHM manufactures automotive products on designated HR
(High Reliability) lines, separate from standard lines used for
general-purpose products

| Automotive HR Line

range Certification i IN |
Armband
o
Overview
Model Design Model Testing Design Model Certification Standards

Robust design/multiple protection circuits/
improved resistance to destruction/easier
testability/threshold characteristics evaluation

High/ambient/low temperature measurement (all chips) «
100% HYV stress testing/PAT system implementation

JEITA-based « JEDEC-/AEC-Q100-/AEC-Q101-compliant
« Long-term reliability testing * Lifetime est. based on WLR
data « ESD testing

Wafer Process Management

Assembly Process Management

Traceability, Kept Samples, In-Process Failure
Analysis, etc.

SPC management/real-time monitoring/100%
chip defect inspection

Main processing point real-time work and

check/workmanship guarantee (i.e. internal X-ray
inspection, reflow screening)/4M consolidation

Kept samples from all lots stored for 10 years (for
important security applications)/in-process failure analysis
of all lots, etc.




Technology for the automotive future

ROHM Group Locations (Japan)

® Main Sales Offices

Kyoto Nagoya Matsumoto
Tokyo Fukuoka Mito
Yokohama Nishi-Tokyo

Manufacturing Facilities
ROHM Hamamatsu Co., Ltd.

Sendai
Takasaki
Utsunomiya

LAPIS Semiconductor Miyagi Co., Ltd.

ROHM Wako Co., Ltd. LAPIS Semiconductor Miyazaki Co., Ltd. ()
ROHM Apollo Co., Ltd. AGLED Co., Ltd.
ROHM Mechatech Co., Ltd. ROHM Mechatech
Kyoto
ROHM (Headquarters) s
O (Miyagi)
Wako Co., Ltd. Takasaki

(Okayama) ‘\
Fukuoka

ROHM ———@
Apollo Co., Ltd.

(Fukuoka)

LAPIS Semiconductor ——— \— LAPIS Semiconductor
Miyazaki Design Center

Miyazaki Co., Ltd.
(Miyazaki)

AGLED
Nagoya

Matsumoto / Sendai

® ® @ —— Utsunomiya
®—Mito
Nishi-Tokyo @ @
[ ) 4

S~

‘ RN Tokyo
Yokohama/

ROHM Hamamatsu Co., Ltd.
(Shizuoka)

LAPIS Semiconductor (Headquarters)

Design Centers

Kyoto Technology Center (Head Office)

Kyoto Technology Center (Kyoto Ekimae)

Yokohama Technology Center

LAPIS Semiconductor Co., Ltd.(Shin-Yokohama)
LAPIS Semiconductor Co., Ltd. Miyazaki Design Center

QA Centers

Kyoto QA Center
Yokohama QA Center

—— LAPIS Semiconductor Miyagi Co., Ltd.

® Main Sales Offices
Manufacturing Facilities

Design Centers
® QA Centers

Company Name / ROHM Co., Ltd.

Headquarters

ROHM Co. Ltd.

/21 Saiin Mizosaki-cho, Ukyo-ku,
Kyoto 615-8585 Japan
TEL: +81-75-311-2121 FAX: +81

Date Established / September 17,1958

President

/ Satoshi Sawamura

-75-315-0172

ROHIM

SEMICONDUCTOR

ROHM Group Locations (Global)

® Main Sales Offices

ASIA ROHM Semiconductor Korea Corporation
ROHM Semiconductor Trading (Dalian) Co., Ltd.
ROHM Semiconductor (Shanghai) Co., Ltd.
ROHM Semiconductor (Shenzhen) Co., Ltd.
ROHM Semiconductor Hong Kong Co., Ltd.
ROHM Semiconductor Taiwan Co., Ltd.
ROHM Semiconductor Singapore Pte. Ltd.
ROHM Semiconductor Philippines Corporation
ROHM Semiconductor (Thailand) Co., Ltd.
ROHM Semiconductor Malaysia Sdn. Bhd.
ROHM Semiconductor India Pvt. Ltd.

ROHM Semiconductor U.S.A., LLC

ROHM Semiconductor do Brasil Ltda.

ROHM Semiconductor GmbH

AMERICA

EUROPE

® Main Sales Offices
Manufacturing Facilities
Design/QA Centers

® QA Centers

ROHM Semiconductor(China)

ROHM Mechatech (Tianjin)

ROHM Integrated Systems(Thailand)
ROHM Mechatech (Thailand)

£ — Germany
— SiCrystal

Thailand

India l

g
ROHM-Wako Electronics (Malaysia) J

Malaysia
Singapore

Hong Kong
henzhe

Manufacturing Facilities

ASIA ROHM Korea Corporation

ROHM Electronics Philippines, Inc.

AMERICA  Kionix, Inc.
EUROPE  SiCrystal AG

ROHM Integrated Systems (Thailand) Co., Ltd.
ROHM Semiconductor(China) Co., Ltd.

ROHM Electronics Dalian Co., Ltd.

ROHM-Wako Electronics (Malaysia) Sdn. Bhd.

ROHM Mechatech Philippines, Inc.

ROHM Mechatech (Thailand) Co., Ltd.

ROHM Mechatech (Tianjin) Co., Ltd.

Design Centers

ASIA Korea Design Center

Shanghai Design Center

Shenzhen Design Center

Taiwan Design Center

India Design Center

America Design Center (Santa Clara)
America Design Center (San Diego)
EUROPE Europe Design Center

AMERICA

® QA Centers

ASIA Korea QA Center
Shanghai QA Center
Shenzhen QA Center
Taiwan QA Center
Singapore QA Center
Thailand QA Center

AMERICA USA QA Center

EUROPE Europe QA Center

Dalian
_/ ROHM Electronics Dalian
US.A. < Detroit ® lonix
;\ N____ Korea Santa Clara
. o ROHM Korea San Diego
\ Shanghai
N\ Taiwan
Philippines
ROHM Electronics Philippines
ROHM Mechatech Philippines
Brazil ®
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1) The information contained in this document is provided as of April 1st , 2015 .

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.

. R1064A
ROHM Sales Offices Contact us for further information about the products.
SantaClara  +1-408-720-1900 Germany ~ +49-2154-921-0 Dalian  +86-411-8230-8549 India +91-44-4352-0008
Atlanta +1-770-754-5972  Stuttgart  +49-711-7272370  Shanghai +86-21-6072-8612  Kyoto +81-75-365-1218
Boston -978-371 -755-+ . -45-476-.

: +1-978-371-0382  France +33(0) 140608730 Shenzhen +86-755-8307-3008 Yokohama +81-45-476-2121 ROHM CO.. Ltd.
Chicago ~  +1-847-368-1006  UnitedKingdom  +44-1-908-272400  Hong Kong  +852-2740-6262
Denver +1-303-708-0908  Oulu +358-400-726124  Taiwan  +886-2-2500-6956 21 Saiin "ontsa*é;‘;hgég;ﬁo'kuv
Detroit +1-248-348-9920 i 4-9375-24321 i -6436-51 yoto - apan

! Spain +34-6375-24320  Singapore  +65-6436-5100 TEL : 481-75-311-2121 FAX : +81-75-315-0172 SEMICONDUCTOR

SanDiego  +1-858-625-38600 Hungary ~ +36-1-950-5859  Philippines +63-2-807-6872
Mexico ~ +52-33-3123-2001  Russia +74957394174 Thailand  +66-2-254-4890
Brazil +55-11-3530-6320  Seoul 182.2.8182.700 Malaysia  +60-3-7931-8155 www. rohm.com
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