Motor Driver ICs and peripheral parts

Motor Drivers veris.

ROHIM
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M High Reliability )

ROHM is further strengthening the internal protection capabilities of its motor drivers, / ngh
such as by integrating functions that prevent malfunctions due to voltage drop and ‘ - agm
protecting the IC from abnormal voltages and currents. We are also implementing a Renabllltv
current limiting function that controls the motor current at startup, during forced
stops, and when locked. In addition, function pins are provided that output fault
conditions to an external host processor, ensuring a greater level of safety.

I Silent Operation / Low Vibration )

Regarding optimization of the drive waveforms with respect to noise and
vibration during motor operation, ROHM proposes commutation drive

technologies optimized for the wide range of magnetic circuits of motors in ‘ |
various applications and fields, for example by utilizing current attenuation o L
methods (decay technology) in stepper motor drivers, fan motor driver soft ‘.
start technology, and commutation width technology (120°/150°/sine wave) | NS N
ideal for brushless DC motor drivers. . :

Il Low Power Consumption / High Efficiency )

To further reduce motor power consumption, we will continue to develop
high efficiency low consumption power devices and driver technologies. For
example, by using an automatic angle adjustment function to pursue high
efficiency and low power consumption across a wide range of rotational
speeds, from low to high.

Il Control / Convenience )

ROHM offers solutions that maximize the hardware implementation of hig iciency
drive control algorithms for motors that make it easy for engineer. xamples
include sensorless position control technology, digital motor rotation control
technology, and high accuracy positioning control technology required for actuators.
Also, taking into account the compatibility of our product lineups, we are working
improve convenience by considering package pin designs that eliminate the ne:
change the pattern of the motor drive control substrate even when the load
specifications change during motor development.
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I Motor Driver Selection

Soteg oupucurent_1.0A .

Ppisa

SEN—
250V
600V

(P21 p

2.0A

Stepper Motor Drivers »P.11 0.8A

>P13

3-Phase Brushless
DC Motor Drivers

»P.17

Stepper Motor Drivers »P.11

»P.13
3-Phase Brushless P P.15
DC Motor Drivers pP.17
Brushed DC Motor Drivers »P.09

Single-Phase Brushless »P.13

DC Motor Drivers
(pP.15]

Gate Driver + Power Device »P.21

IPMs (Intelligent Power Modules) P P.20

Introducing shunt resistors used in motor drive Introducing solution : Introducing ROHM drivers that
systems to detect motor drive current boards that combine Bl = satisfy automotive reliability

l

controllers,MOSFETs,
and power supplies

requirements

- Brushed DC Motor Drivers
- Stepper Motor Drivers

- 3-Phase Brushless DC
Motor Drivers

- 3-Phase Gate Drivers
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10A 30A

Introducing low
voltage motor drivers
(i-e. lens drivers for
cameras)

Introduces the use of
motor drivers in a variety
of sets, from home
appliances such as AC
and washing machines to
AGVs (Automatic Guided
Vehicles) and power tools
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I Motor Driver Quick Search

| Brushed DC Motor Drivers MP.03 ) P27 (For utomotie s

Models with the same symbol in front of the part number indicate pin-compatible products. The peak output current is indicated after the @ mark.

Pre-
BD16950EFV-C

% BD63150AFM@Io-peak=6.0A

BD62321HFP

% BD63130AFM@Io-peak=5.0A

BD16912EFV-C

BD62130AEFJ@Ilo-peak=4.0A

BD6237FM

D6232FP/wBD6232HFP

BD6222FP/wBD6222HFP i 7
BD64220EFV@Io-peak=2.5A

4 BD62220AEFV@Io-peak=2.8A

*BD62120AEFJ@lo-peak=3.0A

BD62221MUVe@Ilo-peak=3.0A

@BD6212FP/wBD6212HFP

BD65491FV@Ilo-peak=4.0A

BD65496MUV@Io-pea 0A

2A |
1.2 HE H H H H

BD62210AEFV@Ilo-peak=1.5A

*BD62110AEFJ@lo-peak=2.0A

BD6236FM/BD6236FP

Output Current (A)

(OBD6231F/wBD6231HFP

BD6226
D6221F

BD16938AEFV-C

0.5

1820 3.0 5 5.56.06.37.0 I 15 16 18 19

Motor Drive Supply Voltage (V)
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| Stepper Motor Drivers ) P27 For AutomativeUse)
Selectable CLK-IN/PARA-IN

Models with the same symbol in front of the part number indicate function-compatible products. The drive method is indicated after the @ mark.

[1BD63740FM@1/16 step drive

BD63730EFV@1/4 step drive

[1BD63731EFV@1/16 step drive

BD63860EFV@1/8 step drive

BD63524AEFV@1/4, 1/8 step drive
wBD63525AEFV@1/4, 1/16 step drive

[[1BD63725BEFV@1/4 step drive

*BD6389FM@1/4 step drive

VBD68620EFV@1/4 step drive
@BD63620AEFV@1/4 step drive

*BD6387EFV@1/4 step drive

'WwBD63520AEFV@1/4, 1/16 step drive

ABD63521EFV@1/8, 1/16 step drive

[1BD63720AEFV@1/4 step drive

HWBD68720EFV@1/4 step drive

% BD63920MUV@1/4, 1/8, 1/16 step drive
<>BD6425EFV@1/4 step drive

ABD63960EFV@1/2 step drive

*BD6385EFV@1/4 step drive
P [1BD63715AEFV@1/4 step drive

WBD68715EFV@1/4 step drive

2] 23F] /4,1/16 step drive
BD638! UF-C@1/32 step drive

Output Current (A)

ABD63940EFV@1/2 step drive

(OBD6381EFV@1/2 step drive Jl

BD6422EFV@1/4 step drive

<>BD6423EFV@1/4 step drive

VBD68610EFV@1/4 step drive

@BD63610AEFV@1/4 step drive
wBD63510AEFV@1/4, 1/16 step drive

ABD63511EFV@1/8, 1/16 step drive
+*BD6383EFV@1/4 step drive

*BD63910MUV@1/4, 1/8, 1/16 step drive

[1BD63710AEFV@1/4 step drive

HBD68710EFV@1/4 step drive

. BD63801EFV@1/2 step drive
OBD6382EFV@1/2 step drive

(OBDG6380EFV@1/2 step drive

55 6.0 8.0 10

Motor Drive Supply Voltage (V)
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I Motor Driver Quick Search

| Single-Phase Brushless DC Motor Drivers »P.13)

The speed control input signal (DC, PWM, No Terminal (no speed control terminal))/External output signal pin (FG, AL) are indicated after the @ mark.

BD61250MUV@DC, PWM/FG, AL
BD61251FV@PWM/FG

BD69740FV@DC, PWM/AL

BD69730FV@DC, PWM/FG

BD61245EFV@DC, PWM/FG

BD61248NUX@PWM/FG

BD61243FV@DC, PWM/FG

BD6995FV@DC/FG, AL

BD69060GF WM/

BD6964F@PWM/AL

BD6961F@PWM/FG

BD6971FV@DC, PWM/FG

Output Current (A)

BD6964FVM@PWM/AL

BD6962FVM@PWM/FG

BD6968FVM@DC, PWM/AL

BD6967FVM@DC, PWM/FG

BD6982FVM@No Input Pin/AL

BD69830FV@PWM/FG, AL

12 24

Motor Drive Supply Voltage (V)
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| 3-Phase Brushless DC Motor Drivers PP.15 ) P27 (For utomatieUse)
| siewae ] s ] 0] (Forauomotveusy | Gatepiiver |

The Hall sensor type/control is indicated after the @ mark (none if not specified).

BD63251MUV@Hall 1
BM62300MUV@Hall 3
BM62350MUV@Hall 3/With Control
Pre-
Driver

BM62351MUV@Hall 3/With Control i
BM64300MUV@Hall 3

P HEVIEZ350MUV@Hall 3/With Control
BNIB4070MUV@Sensorless/With Control
? BD63003MUV@Hall 3

\p

| BD63002AMUV@Hall 3

BD63001AMUV@Hall 3

BD63030EKV-C@Hall 3/With Control

BD62017AFS@Hall 3

BD16805FV-M@Hall 3

. BD16860AEKV-C@6-Input Gate Driver

BD62018AFS@Hall 3

BD67891MUV@6-Input Gate Driver

Output Current (A)

BD63007MUV@Hall 3
BD16852EFV-C@Sensorless
2  BM62380MUVeHalIWith Control ]

BM62380MUV@Hall 3/With Control

BD63035EFV-M@Hall 3

I BD63006MUV@Hall 3
I BD63282EFV@Hall 3

BD63241EFV@Hall 1

.0
BD63005AMUV@Hall 3
1.5 BD63015EFV@Hall 3
1.0 _ v
BD63242EFV@Sensorless

BD6326ANUX@Sensorless
BD67173NUX@Sensorless :

1.8 2.2 5.5 6.0 6. 8 15 16 17 18 19 20 26.4 28

0.7

Motor Drive Supply Voltage (V)

| High Voltage 3-Phase Brushless DC Motor Drivers »P.19)

BM6249FS
2.5 BM6246FS
BM6243FS

BM6247FS
BM6244FS
BM6241FS

Output Current (A)
- N
[6)] o

BM6248FS
BM6245FS
BM6242FS

Motor Drive Supply Voltage (V)
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BrUShEd Dc MOtOr Drivers (Refer to P27 for automotive products)

ROHM brush DC motor drivers are reversible drivers that operate brush motors using an H-bridge circuit and include functions
such as forward/reverse, brake, and PWM drive. These high efficiency, high reliability motor drivers are offered in a range of
voltages, currents, and package types—including pin-compatible models.

VRer Control Function (VREFPWM)

- PWM drive at the output stage is enabled by supplying a DC voltage to VRer-Duty Characteristics (Vec=24V)
the VREF pin. 1.0
Changing the PWM ON duty based on the supplied DC voltage value E o0s /
makes it possible to control motor speed. This method (PWM duty g /
control) results in lower power consumption compared with controlling the ; 08 /
voltage supplied to the motor. é, 04 A
The relationship between the VRerF pin supplied voltage and output f% 02 ,/
switching duty is shown in the graph at right. s L
During switching operation, the L side output performs switching based 0 02 o4 08 08 1o
on duty. (‘L"&“Hi-Z”) Input Voltage: Vrer/VcclV]

@ =
v,
Vrer

0

FIN

RIN

OUT1 | == JLILILLR
ouT2| == “ “ |

VRer Control Mode (Timing Chart)

Product Lineups with the Same Pin Layout

Models with the same pin layout are offered for 1A,

- 2A, and 3A, making it possible to respond to sudden
changes in current by simply replacing the driver set by the voltage supplied to the output current
without modifying the board pattern. detection resistor and VRer terminal.) This function
Compact series (HTSOP-J8) also allows use as a constant current control

stepper motor driver.

A current limiting function is built in. This function
| limits inrush current during startup. (The current is

BDG2110AERS 1.0[2.0] Output Current Waveforms During Startup

BD62120AEFJ 8.0t0 28.0 2.0[3.0] e T

BD62130AEFJ 3.0 [4.0] Ithout Current Limiting _ urrent Limiting
Current Limiting series 1A et Limiting 0.64
e [ | PR | o

BD62210AEFV 1.0[1.5]

8.0 t0 28.0

BD62220AEFV 2.0[2.8]

High Voltage series

BD63130AFM 3.0 [5.0]
8.0t0 46.2
BD63150AFM 5.0 [6.0]

Supports High-Speed Drive = BD65491FV, BD65496MUV, BD65494MUV, BD65492MUV, BD63576NUX, BD63572MUV, etc.

In these products, shortening the turn ON and turn OFF times increases the maximum operating frequency at the output stage,
making it ideal for applications requiring high-speed drive.

BD65491FV 500 150 50 Turn ON/OFF time can be switched in 4 steps
BD65496 MUV 500 150 50 Turn ON/OFF time can be switched in 4 steps
BD65494MUV 200 200 60 3mm x 3mm package (VQFN016V3030)
BD65492MUV 500 200 80 2ch

BD63576NUX 500 240 60 1ch, 2mm x 2mm package (VSON008X2020)
BD63572MUV 1,000 45 45 2ch, 3.5mm x 3.5mm package (VQFN20PV3535)

09 ROHM GROUP Motor Driver




Brushed DC Motor Driver Lineup

S rt -

Part No. Supply(\\//)oltage ?;égxtoil::;?t(gi) ch VRer PWM Current Limiting Higﬁ%ezd Olipl Ol\(lQF)(esstance Package
BD6210F 3.0t0 5.5 0.5 1 v - - 1 SOP8
BD6210HFP 3.0to 5.5 0.5 1 v - - 1 HRP7
BD6211F 3.0t0o 5.5 1.0 1 v - - 1 SOP8
BD6211HFP 3.0t0 5.5 1.0 1 v - - 1 HRP7
BD65494MUV 2.0t09.0 1.0 [2.5*1] 1 — - v 0.55 VQFN016V3030
BD6376GUL 2.0t0 9.0 1.0 1 — - v 0.45 VCSP50L1
BD6736FV 2.0t09.0 1.0[3.2*7 1 — - - 0.35 SSOP-B20
BD6735FV 2.0t0 8.0 1.0 2 - - - 1 SSOP-B20
BD63572MUV 2.0t09.0 1.0 [2.5] 2 — - v 0.4 VQFN20PV3535
BD63576NUX 2.0t0 10.0 1.2 [3.2%9 1 — - v 0.55 VSONO008X2020
BD6212FP 3.0t0 5.5 2.0 1 N4 - - 0.5 HSOP25
BD6212HFP 3.0t0 5.5 2.0 1 v - - 0.5 HRP7

*1: Pulse width tw=100ms, Duty < 10% of pulse *2: Pulse width tw=100ms *3: Pulse width tw=100ms, Duty <5% of pulse
3.3V/5V/12V Applications
S N

Part No. Supply(v)VoItage ([JF"Jetgll(JtCCul::é?]?t(X?]) ch VREF PWM @iz Wi HigE%ESed Output OI\(IQF)(esmtance Peslene
BD65492MUV 1.81t016.0 1.0 2 - - v 0.9 VQFN024V4040
BD63565EFV 1.81t0 16.0 1.0 2 = = v 0.9 HTSSOP-B20
BD65496MUV 1.81t0 16.0 1.2 [5.0*1 1 — — v 0.35 VQFN024V4040
BD65491FV 1.8 t0 16.0 1.2 [4.0"1 1 = = v 0.35 SSOP-B16
BD63573NUV 2.0to 16.0 1.2 [3.2*7 1 - - v 0.38 VSONO010V3030

*1: Pulse width tw=100ms, Duty < 5% of pulse *2: Pulse width tw=100ms, Duty < 20% of pulse
12V Application
S B

Part No. Supply(\\//)oltage ?;ésttoil::;i?t(gi) ch VReF PWM Current Limiting Higl:r_.l?rigégzd ot Ol\(lQF)iemstance Package
BD6220F 6.0to0 15.0 0.5 1 N4 - - 1.5 SOP8
BD6225FP 6.0to 15.0 0.5 2 N4 = = 1.5 HSOP25
BD6221F 6.0to 15.0 1.0 1 N4 — - 15 SOP8
BD6226FP 6.0to 15.0 1.0 2 N4 — — 15 HSOP25
BD6222FP 6.0to 15.0 2.0 1 N4 — - 1 HSOP25
BD6222HFP 6.0to 15.0 2.0 1 N4 — — 1 HRP7
12V/24V Applications

S rt ~

Part No. Supply(\\//)oltage ?;ésttoil::;i?t(gi) ch VRerF PWM Current Limiting HigE%;eZd i OI\(IQI)Resmtance Package
BD62105AFVM 8.0t0 28.0 0.5 [1.0*1] 1 - - - 1.8 MSOP8
BD6230F 6.0 to 32.0 0.5 1 v = = 1.5 SOP8
BD62110AEFJ 8.0t028.0 1.0 [2.0"] 1 — - - 1.8 HTSOP-J8
BD6231F 6.0 to 32.0 1.0 1 N4 = = 1.5 SOP8
BD6231HFP 6.0to 32.0 1.0 1 N4 - - 1.5 HRP7
BD62210AEFV 8.0t0 28.0 1.0 [1.5*1 2 = N4 = 1.9 HTSSOP-B28
BD6236FP 6.0 to 32.0 1.0 2 N4 - — 1.5 HSOP25
BD6236FM 6.0 to 32.0 1.0 2 v = = 1.5 HSOP-M28
BD6232FP 6.0 t0 32.0 2.0 1 N4 - - 1 HSOP25
BD6232HFP 6.0 to 32.0 2.0 1 v - — 1 HRP7
BD62120AEFJ 8.0t0 28.0 2.0 [3.0"1 1 - - - 0.65 HTSOP-J8
BD6237FM 6.0 to 32.0 2.0 2 v = = 1 HSOP-M28
BD62220AEFV 8.0t028.0 2.0 [2.8*" 2 - v - 0.65 HTSSOP-B20
BD62221MUV 8.0 t0 28.0 2.0 [3.0] 2 = N4 = 0.55 VQFN0325050
BD62321HFP 6.0 to 32.0 3.0 1 - - — 1 HRP7
BD62130AEFJ 8.0t0 28.0 3.0 [4.0"1 1 - - - 0.35 HTSOP-J8

*1: Pulse width tw < 1ms, Duty 20% of pulse
12V/24V/36V Applications
Si .

Part No. Supply(\\//)oltage ?;etg;tcil::;i?t(&) ch VRer PWM Current Limiting Higl:r;z—:?:ég:d o Ol\(lQF)(esmtance Package
BD64220EFV 8.0t0 46.2 2.0 [2.5"] 2 - N4 - 0.65 HTSSOP-B28
BD63130AFM 8.0 t0 46.2 3.0[5.0] 1 = N4 = 0.55 HSOP-M36
BD63150AFM 8.0t0 46.2 5.0 [6.0*1 1 — N4 - 0.3 HSOP-M36

*1: Pulse width tw < 1ms, Duty 20% of pulse
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ROHM high efficiency, high reliability CLK-/PARA-IN stepper motor drivers are available in a range of interfaces, voltages,

currents. Pin- and function-compatible models are offered as well.

Mix Decay Function

When the motor current decays, the followability of the current will worsen

attenuation.

Current Attenuation Method Switching

Output Current

Output Current

Advantageous for torque
Disadvantageous for high pulse rate
~—~————

Time

=+

ageous for torque
sous for high pulse rate

Time

Output Current

Current

Regeneration Region
—_—

f———

Fast Slow

. depending on the current regeneration mode (Slow/Fast Decay), causing
vibration and noise. As a countermeasure, a Mix Decay function is built in that
externally adjusts the ratio of Slow Decay and Fast Decay during current

SN

-

Variable | Variable

Time

Adjustable Fast/Slow ratio

NS

Multiple Protection Circuits

* When overvoltage is supplied to the power
supply pin the output stage is turned OFF to
prevent breakdown (Overvoltage protection)

Product Lineups with the Same Pin Layout

Five models with the same pin layout are
offered in output currents from 1A to 3A,
making it possible to support sudden changes
in current by simply replacing the driver without
modifying the board pattern.

O
Q-
O

Mix Decay

Mix Decay
(Ratio optimization)

Motor Current Waveforms

Part No. Output Current (A) Excitation Method Package
BD63710AEFV 1 Full,1/2,1/4
BD63715AEFV 1.5 Full,1/2,1/4
BD63720AEFV 2 Full,1/2,1/4 HTSSOP-B28
BD63725BEFV 2.5 Full,1/2,1/4
BD63731EFV 3 Full,1/2,1/4,1/8*1/16*

*Pin 11 which is a mode switching terminal in the BD63731EFV is an NC terminal in other products.

e Output fault tolerance (overcurrent protection)

Prevents damage even when the output pin is

shorted to the power supply or ground

Stepper Motor Driver — Drive Methods

Output Voltage

Overvoltage Protection
Overvoltage Detection

Overcurrent Protection

Damage

Output Current

Without
Overcurrent
\ 4 Protection
Overcurrent
occurrence  Immediately detects
overcurrent and
With A turns the output OFF
Overcurrent
Protection
Veo Time

lout

Excitation Single Phase Excitation 2 Phase Excitation 1-2 Phase Excitation W1-2 Phase Excitation 2W1-2 Phase Excitation 4W1-2 Phase Excitation
Method g Full Step Half Step Quarter Step Eighth Step Sixteenth Step
Structural
Overview
Excitation
Overview
-Small tprqu_e -Large torque -1/2 step angle -1/4 step angle -1/8 step angle -1/16 step angle
Feat *Long vibration -Short vibration -Requires output -Requires output -Requires output -Requires output
GRS convergence time H
convergence time current control current control current control current control
-Normally not used
Waveforms
INA
VREF
Vout




APP atio

e | e ot s oe | O LR | ANy | e
BD6380EFV 25t05.5 | 4.0t013.5 0.8 PARA 172 | v | = | = J 1.2 HTSSOP-B24
*Models with the same letter are function compatible
AVele atlo
(P ControIS;FI)op;i Vong?;p(\lﬁ Block OU'(PU:A():U""em SRS Be Slow Dcmsiy Mix Cz:nr;:aﬁt(i)l;}e* Reoslig?:':cgr\(lo) s
BD6382EFV 3.0t05.5 | 55t013.5 0.8 PARA 72 | v | - | - J 1.2 HTSSOP-B24
BD6381EFV 25t055 | 6.0to13.5 1.2 PARA 172 | | — | — J 1.0 HTSSOP-B24
*Models with the same letter are function compatible
4 AVele allo
Part No. S“pp%m”age O“tp“EA():“"e”t ControlInput Signal | Drive . [::chiy ix cz;r;fat'tfg}e R;‘:;f;;c(;'?n) Package
BD6383EFV 10.0 t0 28.0 1.0 CLK/PARA 1/4 VA VANV A 1.5 HTSSOP-B40
BD6385EFV 10.0 to 28.0 1.5 CLK/PARA 1/4 v | ¢« | ¢ A 1.0 HTSSOP-B40
BD6387EFV 10.0 t0 28.0 2.0 CLK/PARA 1/4 VA VANV A 0.8 HTSSOP-B40
BD6389FM 10.0 to 28.0 2.2 CLK/PARA 1/4 v | ¢ | ¢ A 0.7 HSOP-M36
BD63910MUV 8.01028.0 1.0 CLK/PARA me | v | v | V L 1.3 VQFN028V5050
BD63510AEFV | 8.0t028.0 1.0 CLK 1716 | v | v | V B 1.75 HTSSOP-B28
BD63511EFV 8.0t028.0 1.0 CLK i7me | v | v |V c 1.75 HTSSOP-B28
BD60223FP 8.0 t0 28.0 1.5 CLK 1716 | v | v | V = 0.55 HSOP25
BD63920MUV 8.0t0 28.0 2.0 CLK/PARA 7me | v | v |V L 0.49 VQFN028V5050
BD63520AEFV | 8.01t028.0 2.0 CLK 17116 | v | v | B 0.65 HTSSOP-B28
BD63521EFV 8.0t0 28.0 2.0 CLK me | v | v | V o] 0.65 HTSSOP-B28
BD63725BEFV | 8.0t028.0 25 CLK 1/4 v | ¢« | ¢ H 0.35 HTSSOP-B28
BD63525AEFV | 8.0 t0 28.0 25 CLK me | v | v | V B 0.35 HTSSOP-B28
BD63524AEFV | 8.0t0 28.0 25 CLK 1/8 v | ¢« | ¢ = 0.35 HTSSOP-B28
277 BD63731EFV 8.0t028.0 3.0 CLK 1716 | v | v |V H 0.28 HTSSOP-B28
277 BD63740FM 8.0 t0 28.0 4.0 CLK 1716 | v | V| H 0.28 HSOP-M36
*Models with the same letter are function compatible
4 APpP atio
Part No. Suppl)z\})/oltage st Clireart Control Input Signal Drive Slow D;:;y Mix CE;::;:;?J e RSST;?;: CC;I\(IQ) Package
BD63801EFV 19.0 t0 28.0 0.8 CLK 12 | v | = | — — 2.8 HTSSOP-B24
BD68610EFV 19.0 to 28.0 1.0 PARA 14 | v | V| E 1.8 HTSSOP-B20
BD68710EFV 19.0 t0 28.0 1.0 PARA 174 | v | V|V F 1.2 HTSSOP-B28
BD63610AEFV | 19.0t028.0 1.0 CLK 14 | v | — | — G 1.8 HTSSOP-B20
BD63710AEFV | 19.0t028.0 1.0 CLK 14 | v | V|V H 1.2 HTSSOP-B28
BD63940EFV 19.0 t0 28.0 1.2 PARA | | = = K 1.4 HTSSOP-B24
BD68715EFV 19.0 t0 28.0 1.5 PARA 14 | v | v |V F 0.95 HTSSOP-B28
BD63715AEFV | 19.0t0 28.0 1.5 CLK 14 | v | v | H 0.95 HTSSOP-B28
BD63960EFV 19.0 t0 28.0 1.5 PARA 92 | v | - - K 1.1 HTSSOP-B24
BD68620EFV 19.0 to 28.0 2.0 PARA 14 | v | V| E 0.95 HTSSOP-B24
BD68720EFV 19.0 t0 28.0 2.0 PARA 174 | v | V|V F 0.65 HTSSOP-B28
BD63620AEFV | 19.0t0 28.0 2.0 CLK 14 | v | V| G 0.95 HTSSOP-B24
BD63720AEFV | 19.0t028.0 2.0 CLK 14 | v | V|V H 0.65 HTSSOP-B28
BD63860EFV 16.0 to 28.0 2.5 CLK 18 | v | vV | V — 0.8 HTSSOP-B28
BD63730EFV 19.0 t0 28.0 3.0 CLK/PARA 14 | v | V|V - 0.4 HTSSOP-B54
*Models with the same letter are function compatible
4 O APP atlo
BD6422EFV 19.0 to 42.0 1.0 PARA 174 | v | V| V — 2.0 HTSSOP-B24
BD6423EFV 19.0 to 42.0 1.0 CLK 14 | v | v | [ 2.0 HTSSOP-B24
BD6425EFV 19.0 t0 42.0 1.5 CLK 14 | v | v | V [ 1.1 HTSSOP-B28

*Models with the same letter are function compatible



Single-Phase Brushless DC Motor Drivers

ROHM’s single-phase brushless DC motor drivers support control technologies and various drive methods required for silent,
high efficiency operation, making them ideal for applications such as fan motors. A broad lineup is offered in a range of
voltages and currents.

Operating Waveform Comparison of Different Drive Methods

Switching Drive BTL Drive PWM Soft Switching Drive Sinusoidal Drive

0 | )
Drive | o :
Waveforms ‘.‘"_—'_""‘_’—'._"'_‘ i

Motor
Efficiency Better Good Better Better
Low Noise Good Better Better Excellent

Sinusoidal Drive

U Conventional Sinusoidal Drive U

Advance/Delay Angle Control Drive | BD61250MUV

outt Advance Angle Setting Delay Angle Setting
ouT2 ;
rv—v—rv—r- « A—111A
FG
ouT1 |H
Icoil .
Current i Im
distortion f———] = — T
Hall signals are used to generate The coil current waveform can be | - .—.- = y. Hr
PWM soft switching waveforms. adjusted by the voltage supplied to T e
The PWM soft switching interval the PWM soft switching interval Advance Angle « » Delay Angle
cannot be freely adjusted due to setting terminal. This helps to
the effects of the temperature minimize current distortion and To obtain the maximum torque, the phase of the driver output signal with respect
characteristics of the Hall signal. In noise. to the Hall signal should be adjusted so that the phases of the magnet (rotor) and
addition, the coil signal will become coil current are at 90°. (Can be set from 22.5° on the advance angle side to 22.5°
distorted and noise will increase. on the delay angle side)

Wind Loss Correction ' BD61250MUV, BD6995FV, BD61245EFV 1/0 Slope Setting | BD61243FV, BD61250MUV, BD61245EFV

Increased motor rotational OUT1, 2 Output
: . . N Duty (©
speed linearity vs input duty Ol +uty (%) GEroE
| ‘ | 100 )
Motor Rotational ) Ry
3| Speed : / o | Motor Rotational Lot ;
8 7 8| Speed SLOPE-05, .- .
I / & '/ - g
s s ;
S / Output Duty 9 A K
© © g
8 / 2 / Output Duty This function enables .
ADJ pin v convenient adjustment of the ;
adjustment motor rotational speed and / SLOPE=2
PWM input duty. The slope 9 L) PWM Input
PWM Input Duty PWM Input Duty of the IC output duty and 0 100 npu
PWM speed control signal to PWM Input Duty ON Duty (%)
Optimizing the setting of the ADJ pin makes it possible to improve the linearity of the motor can be varied
motor rotational speed (vs. PWM input duty) and increase speed setting accuracy. between 0.5 and 2.0.

Improved Back Electromotive Force Jump = BD6995FV, BD61243FV, BD61245EFV Standby Function

Output )
Conventional Drive Method  voltage New Drive Method

Jump Output voltage jumps
that occur during
joratopalisheedichandes This function reduces standby
are minimized, such as
when the forward/reverse power consumption when the
idle power supply is motor is stopped. Setting the
turned ON, the torque PWM signal duty to 0%
input suddenly changes, X
or during lock switches the IC to standby
detection/recovery. mode.
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3.3V/5V (Drivers)

Drive Method |Speed Control Input Signal| . :

P, T T oo Toune | " i Sy P | PSS | oo
BH6766FVM 2.0t0 6.0 0.6 — v — — — — — — — — FG 1.3 MSOP8
BUG909AGFT | 1.8t05.5 0.8 = = v = — v — — v — FG Built in TSSOF6
BUG9090ONUX | 1.8t05.5 0.8 — — v - — v — — N4 — FG Built in VSONO008X2030
BD6965NUX 2.0to 5.5 0.8 — N4 = = = v = = v = FG = VSONO008X2030

277 BD69060GFT | 1.8t055 | 1.0 | — | — | vV | — | — | V — — Vv — FG Builtin | TSSOF6

* FG: Rotational speed output terminal, AL: Alarm signal output terminal
Drive Method ISpeed Control Input Signal .
Parto. | S| D ] 7L | TS | o |y | i e ey Oomtnol poa | Mo | pacage
Soft SW | Wave

BD6981FVM 2.8to16.0| 0.8 — N4 — - — — — — — — FG 1.2 MSOP8
BD6982FVM 2.8to16.0| 0.8 — v = — — — — — — — AL 1.2 MSOP8
BD6967FVM 3.3t014.0| 0.8 — N4 — — N4 v — — — — FG 1.2 MSOP10
BD6968FVM 3.3t014.0| 0.8 — v = — N4 N — — — — AL 1.2 MSOP10
BD6962FVM 3.3t014.0| 0.8 — v — — — N — - — — FG — MSOP8
BD6964FVM 3.3t014.0| 0.8 = v = = = v = = = = AL = MSOP8
BD69830FV 6.0t028.0| 0.9 v - — — v — — — — FG/AL 1.2 SSOP-B14
BD6971FV 3.5t017.0| 1.0 — = v — v v N4 = = Vv FG 1.3 SSOP-B14
BD6961F 3.3t014.0| 1.0 — N4 — — — N4 — — — — FG — SOP8
BD6964F 3.3t014.0| 1.0 = v = = = v = — — — AL = SOP8
BD6995FV 43t017.0| 1.2 | — | — | vV | = | V| — v — v v | FG/AL 1.25 SSOP-B16

277 BD61248NUX |45t0160| 12 | — | — | — | V | — | - - - — FG - VSONO010X3030
BD61243FV 55t016.0| 1.2 - — — N4 v v N4 — — Vv FG — SSOP-B14
BD61245EFV | 4.0t016.0| 1.8 — = v v v N4 = = Vv FG = HTSSOP-B16

* FG: Rotational speed output terminal, AL: Alarm signal output terminal
Sy | Drive Method ISpeed Control nputSigna| .

LS 4V e e TR R P i ol o T B A B
BD69730FV 431t017.0/-9/10| — — N4 — v N4 N4 — — N4 FG 1.26 SSOP-B16
BD69740FV 431t017.0/-9/10| — — V4 — v v v — — v AL 1.26 SSOP-B16
BD61251FV 4.51t016.0 £10/£10] — — - v — N4 — — N4 Vv FG — SSOP-B16
BD61250MUV | 4.5 to 36.0 +10/+10] — = = v N4 Vv v v N Vv FG/AL — VQFN024V4040

*1: Reference values (high-side FET gate drive current/low-side FET gate drive current)
*2: FG: Rotational speed output terminal, AL: Alarm signal output terminal
Pc(:lcahr)ity IR Nch i (V)Pch Nch il Pch R::Z;: 5 VGS;l(r:V RDS(;:;I:T e V;s:: - Package Size {mm) (5\?)
HP8M51 100 100 | 4.5 | -4.5 | 120 210 130 230 (HSOP8) Symmetry Dual 5.0x6.0x1.0 | 7*
SH8M51 100 -100 3 -2.5 120 210 130 230 (SOP8) 5.0x6.0x1.75 | 2
QS8M51 100 -100 2 -1.5 240 350 250 380 (TSMT8) 2.8x3.0x0.85 | 1.5
SH8M41 80 -80 3.4 -2.6 90 165 110 220 (SOP8) 5.0x6.0x1.75 | 2
HP8M31 60 -60 8.5 | -8.5" 46 50 52 55 (HSOP8) Symmetry Dual 5.0x6.0x1.0 | 7*
[ZZ sHsMcC5 60 -60 | 65 |-7 25 27 33 29 2
(SOP8) 5.0x6.0x1.75
| SH8M31 60 | 60| 45 |-45 | 46 | 50 | 52 | 55 2
IZ7 QH8MC5 60 60 | 3 -35 70 71| 100 79 15
(TSMT8) 2.8x3.0x0.85
| QssM31 60 60| 3 |-2 80 | 150 93 | 180 15
N+P W SH8MB5 40 -40 8.5 -8 14.9 13.9 18.2 16.5 (SOP8) 5.0x6.0x1.75 | 2
m QH8MB5 40 -40 4.5 -5 34 33 44 41 (TSMT8) 2.8x3.0x0.85 | 1.5
HP8MA2 30 -30 | 18¢ =15 7.5 13.2 1.7 21 (HSOP8) Symmetry Dual 5.0x6.0x1.0 | 7*
SH8MA4 30 -30 9" -8.5" 16.5 23 22.2 32 3+
SH8MA3 30 -30 7 -6* 23 40 42 60 (SOP8) 5.0x6.0x1.75 | 2.8*
SH8MA2 30 -30 4.5 | -4.5" 57 63 88 89 2.7
QH8MA4 30 -30 9" -8* 12.3 22 18.2 31 2.6
QH8MA3 30 -30 7 -5.5 22 37 35 55 (TSMT8) 2.8x3.0x0.85 | 2.5*
QH8MA2 30 -30 4.5 -3 25 55 40 80 1.5
UT6MA2 30 -30 4 -4 37 55 59 80 (HUML2020L8) Dual {DFN2020-8D) | 2.0x2.0x0.6 | 2

1:Pw < 1s
Note: Indicates the JEDEC package notation. ( ): ROHM Package, ( ): General Code.



ROHM 3-phase brushless DC motor drivers (120° commutation) are compatible with motors equipped with Hall sensors.
Single-chip driver and predriver types are offered, which we propose together with power devices for the output stage.

120°/150°/Sine Wave Commutation Drive

Current Waver - AN PN
urren averorm _L_H \_v/ \_/

Motor Efficiency Good

Switching Efficiency | Good

Control Characteristics| Easy

Noise Good
Torque Ripple Good
Predriver + Power Element Supports a Wide Drive Voltage Range | BD63001AMUV
The BD63001 AMUY features predriver BD63001AMUV BD63001AMUV
| specifications for driving external MOSFETs. When HLSW is H or O When HLSW is L
i i en Is R or Open en Is
T2 Ve iEge e (52 wiises il 2 pes: External element (H/L) = Pch/Nch External element (H/L) = Pch/Nch

to the Vcc voltage to support a wide range
of drive voltages.

Also, when using Vee=Vwm, the number of
external parts can be reduced by setting the
logic of the UH/VH/WH pin that drives the
external high side element through the
HLSW pin.

'

Lm]GVM

external parts used to adjust the slew rate A Voo

\ ' ofeach phase by switching from the
standard inverter gate voltage drive type to Vec VG CP1

constant current drive. cP2

<3 Vee

Constant Current Driver Reduces the Number of Parts = BD63003MUV
@ The BD63003MUV eliminates the need for Standard Inverter Type (i.e. BD63002AMUV) Constant Current Drive Type (BD63003MUV)

(Rx4 + Dix2 + Cx2) eliminates 3-phase components

BD63003MUV
The BDE00SMUIV canos set withior With SBRK when switching the rotation direction  Without SBRK when switching the rotation direction
without Short Brake (SBRK) when switching _
: the direction of rotation. Without SBRK, the 2 £ = e = 9 = 2o : e
time until switching the rotation direction ! .

can be shortened vs with SBRK.

(Note: Pay attention to the rated current of
the external FET, as large current can flow
during reverse rotation.)

SBRK Selection: BD63003MUV

Without SBRK:  BD63007MUV

With SBRK: BD63001AMUV, BD63002AMUY,
BD63005AMUV, BD63006MUV




4

Note: Indicates the JEDEC package notation. ( ): ROHM Package, ( ): General Code.

Operating Voltage |Output Current (A) FG Signal . Motor Lock | Speed Control | Brkefunction | Current Control
[P (o, Range (V) [Peak Current (A)] e Output IR =S () Protection Input Signal yggﬁ%ﬁ?};ﬁﬁ%ﬁ Function Package
BD63006MUV 8.0t0 28.0 1.5 Hall 3*2 v 5 v DirectPWM v v VQFN024V4040
BD63005AMUV 10.0 to 28.0 2.0 [3.5"1] Hall 3*2 v 5] v DirectPWM v v VQFN040V6060
BD63007MUV 8.0t0 28.0 3.0 [6.0"] Hall 3*2 v 5 v DirectPWM - v VQFN040V6060
*1: Pulse width tw < 1ms, Duty= 20% of pulse *2: Supports Hall elements and Hall ICs
v Dro a O
Operating Voltage |Output Current (mA)*! FG Signal . Motor Lock | Speed Control | Bakefuncton |- Curent | Externg]
Part No. Range (V) (source/sink) STy Wr Output IRElD ETEm () Protection Input Signal e o st ;?,“J&Zg'n FET fackags
BD63001AMUV 6.0t0 28.0 200/-200*? Hall 3* Vv 5 Vv DC/DirectPWM N4 Vv N+P VQFN024V4040
217 BD63002AMUV | 8.0t026.4 | TOTSUE(I00-507% ) 5 . 5 v DirectPWM v < | N#N | VQFNO028V5050
Low-Side (50/-100)
BD63003MUV 10.8 t0 26.4 63/-136 Hall 3* Vv 5 Vv DirectPWM | selectable| +/ N+N VQFN032V5050
*1: Reference value *2: Pulse width tw<1ps, 50Hz *3: Pulse width tw<1us *4: Supports Hall elements and Hall ICs
3-Phase Gate Driver
Supply Voltage (V)  |Output Current (mA)*! FG Signal . Motor Lock | Speed Control | Current Control | External
source/sink) | ""PUt Method | ourput HallBias (V) | protection Input Signal Function FET e
BD67891MUV  |20t040/2.5t05.5 50/-50 6-Input v - - DirectPWM Vv N+P VQFN32V5050
*1: Reference value
Polarity Vbss Io Rosien) Typ (MQ) Size Po
(ch) Part No. ® Vos=10V Ves=4.5V Package (mm) W)
QH8K51 100 2 240 250 (TSMT8) 2.8x3.0x0.85 | 1.5
SH8K52 100 3 120 135 2
SH8K41 80 3.4 90 110 2
SH8K39 60 13*1 15 20 (SOP8) 5.0x6.0x1.75 | 5.8""
I[Z7 SH8KC6 60 6.5 25 33 2
| Y& sHeKkc7 60 10 10.7 135 2
IZ7 QHBKC6 60 5.5 23 31 15
IZ7 QHBKCS5 60 3 70 100 (TSMT8) 28x3.0x0.85 775
IZ7 UT6KC5 60 3.5 73 104 (HUML2020L8) Dual (DFN2020-8D) | 2.0x2.0x0.6 | 2
| Y SH8KB7 40 12.5 7.7 8.7 2
IZ7 SH8KB6 40 8.5 14.9 18.2 (SOP®) 5.0x6.0x1.75 | 2
N+N | SH8K26 40 6" 27 35 2
40 13.7 16.4 1.
T QHeKB6 8 3 6 (TSMT8) 2.8x3.0x0.85 2
IZ7 QHB8KB5 40 4.5 34 44 15
IZ7 UT6KB5 40 5 37 48 (HUML2020L8) Dual (DFN2020-8D) | 2.0x2.0x0.6 | 2
SH8KA7 30 15" 71 8.3 4.6*
SH8KA4 30 9+ 16.5 22.2 3+
SH8KA2 30 (el 23 34 2.8
5.0x6.0x1.75 ———
SH8K12 30 6 30 40 (SOP8) o 2
SH8KA1 30 4.5 54 84 2.7
SH8K11 30 3.5 70 90 2
QH8KA3 30 9+ 12.3 18.2 2.6
QH8KA2 30 4.5 25 40 (TSMTS8) 2.8x3.0x0.85 | 1.5
QH8KA1 30 4358 56 86 2.4%
Polarity Voss (V) Io (A) Rosen Typ (MQ) Ves=10V Rosen Typ (MQ) Ves=4.5V Size Po
(ch) e Nch Pch Nch Pch Nch Pch Nch Pch Package (mm) w)
HP8M51 100 -100 4.5% | -4.5% 120 210 130 230 (HSOP8) Symmetry Dual 5.0x6.0x1.0 7
SH8M51 100 -100 3 -2.5 120 210 130 230 (SOP8) 5.0x6.0x1.75 | 2
QS8M51 100 -100 2 -1.5 240 350 250 380 (TSMT8) 2.8x3.0x0.85 | 1.5
SH8M41 80 -80 3.4 -2.6 90 165 110 220 (SOP8) 5.0x6.0x1.75 | 2
HP8M31 60 -60 8.5 | -8.5" 46 50 52 55 (HSOP8) Symmetry Dual 5.0x6.0x1.0 71
IZ7 SH8MC5 60 60 | 65 |-7 25 27 33 29 2
| sHsm31 60 60 | 45 |-45 46 50 52 55 (SOP8) S06.0:1.75 7
7 QH8MC5 60 60 | 3 -3.5 70 71 100 79 15
Ni+p | 0S8M31 60 60 | 3 -2 80 | 150 93 | 180 (TSMT8) 2.8x3.0x0.85 g
W SH8MB5 40 -40 8.5 -8 14.9 13.9 18.2 16.5 (SOP8) 5.0x6.0x1.75 | 2
7 QH8MBS5 40 —40 | 45 |-5 34 33 44 41 (TSMT8) 2.8x3.0x0.85 | 1.5
HP8MA2 30 —30 | 181 |-157 75 | 132 | 117 | 21 (HSOP8) Symmetry Dual 5.0x6.0x1.0 | 7"
SH8MA4 30 -30 9" -8.5 16.5 23 22.2 32 3+
SH8MAS3 30 -30 7 -6+ 23 40 42 60 (SOP8) 5.0x6.0x1.75 | 2.8
SH8MA2 30 -30 45" | -4.5% 57 63 88 89 2.71
QH8MA4 30 -30 9+ -8 12.3 22 18.2 31 2.6
QH8MA3 30 -30 7 -5.5* 22 37 35 55 (TSMT8) 2.8x3.0x0.85 | 2.5
QH8MA2 30 -30 4.5 -3 25 55 40 80 1.5
UT6MA2 30 -30 4 -4 37 55 59 80 (HUML2020L8) Dual (DFN2020-8D; 2.0x2.0x0.6 | 2
1T:PW<1s Y%: Under Development



3-Phase Brushless DC Motor Drivers sinewave commutation)

(Refer to P.29 for automotive products)

ROHM'’s 3-phase brushless DC motor drivers (sine wave/150° commutation) are compatible with both sensorless motors and
motors equipped with Hall sensors. In addition to 3.3V, 5V, 12V, and 24V products, 48V power supplies are also supported,
including models with a built-in speed control function.

100V Gate Driver, Built-in Power Supply Sine Wave Drive Method Startup

ROHM 48V drivers integrate a gate driver and Adopts sine wave drive to achieve low noise from
. power supply that reduces the number of . startup to normal rotation
components along with board area, simplifying

board design considerably. o Standard Prods
g f oL Standerd Produc BD63251MUV
AB\J— 100V Output
Voltage e SN -
Mcu Sate Rotation _ ... EE - L —
% 120° Commutation Startup » PWM Sine Wave Startup

3 | Integrating the Target Models: BM62xxxMUV series, BM64xxxMUV series, BD63241FV,
: Gate Driver BD63242EFV, BD63282EFV, BD63251MUV

Signal ¢
Motor } g
QAT Conmoononnonn iponanonnanct o S Rer e S A e R e,

Asv

|

ROHM /

Control
Product
Build-i |n Block
LDO

Advance Angle Control Function | BD63241FV, BD63242EFV, BD63282EFV, BD63251MUV, BM623xxMUV series, BM643xxMUV series

To maximize motor efficiency Single Phase Waveforms (No Advance Angle) Single Phase Waveforms (Advance Angle)

it is necessary to obtain ) s Suppie
raximum toraue by setting aee sty e serled i
the phases of the magnetic WM duty) ) linearized PWM duty) /- angje)

fields of the magnet (rotor) v+ v b LN Y vV

and coil (winding) to 90°. This Phase

enables control of the phase Current :

of the driver output signal } : Zﬂﬁiié:ﬂ”g%’»"frvé’mﬁii

relative to the Hall signal. H i rotormagnetic field)
9 | - Current phase delay 1

1
Advance Angle «

Phase

1
o

.
Current !

Phase Induced Voltaget
(Advanced 90° from thel
rotor magnetic field) 1

! Current phase delay :

[ Multiplying the phase induced voltage with the phase <= The phase of the phase supplied voltage advances
current results in the phase torque The induced voltage matches the current phase
The negative part of the multiplication operation
becomes the negative torque

Function Adjustment via Internal Non-volatile Memory | BM62380MUY, BM62350MUV, BM62351MUV, BM64350MUV, BM64070MUV
Internal non-volatile memory,

~ combined with a debugging | I
communication function, e -
enable adjustment of speed ) | 71_ Control @ E Proaner S

control and other Adjustmentvia | ¢ Block 0w Fated
characteristics for each motor communication | } SEEEsess Precriver
product. Non-volatile g

: l Memory 1

i
Debugging Tool 1) K .....................................

[Rotation speed profile PIJ

control parameter, etc.

Built-in Slew Rate Adjustment Function Reduces the Number of External Parts = BM64070MUV
The BM64070MUV includes a

'~ resistor-based slew rate Standard Inverter Type (i.e. BM64300MUV) Integrated Resistor Drive Type (BM64070MUV)
adjustment function that Ve A Vee
eliminates the need for a slew <

rate function configured with
external components at the P2
output stage. This results in UHNVH/WH
fewer external components. UNW

Vec VG CP1

UL/VL/WL

(Rx4 + Dix2 + Cx2) eliminates 3-phase components
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3.3V/5V (Single-Chip Drivers)

Operating Voltage | Output Current Commutation Lead Angle | FG Signal y Motor Lock | Speed Control Internal Speed Current Control
P N Range (V) @ Metod | SSMSOTYPE | "oy | owput |HAVBIBS M| proiection | Input Signal Feedback Function ka0
BD67173NUX 22t05.5 0.7 150° | Sensorless — N4 — N4 DirectPWM - - VSONO010X3030
BD6326ANUX 22t055 0.7 Sine Wave| Sensorless — 4 — V4 DirectPWM = = VSONO010X3030
12V (Single-Chip Drivers)
Operating Voltage | Output Current Commutation Lead Angle | FG Signal q Motor Lock | Speed Control Internal Speed Current Control
Part No. Range (V) Method Sensor Type Setting Output Hall Bias (V) Protection Input Signal Feedback Function FEEEER
BD63282EFV 5.0t0 16.0 1.0 Sine Wave Hall 3* N4 N4 5 v DC/DirectPWM — v HTSSOP-B20
BD63241FV 5.0to0 16.0 1.0 Sine Wave Hall 1% V4 N4 1.25 v DirectPWM - Vv SSOP-B16
BD63242EFV 5.0to 16.0 1.0 ‘Sine Wave| Sensorless Vv Vv — N4 DirectPWM — v HTSSOP-B16
*Supports Hall elements and Hall ICs
12V/24V (Single-Chip Drivers)
Operating Voltage | Output Current Commutation LeadAngle | FG Signal R Motor Lock | Speed Control Internal Speed Current Control
Part No. Range (V) Metiog | Sonsor Type Seting | ouput |2V BiBS M| oo stion Input Signal Feedback Function FEEIEER
BD63015EFV 8.0to0 28.0 1.5 Sine Wave Hall 3* Vv 5 v DC - v HTSSOP-B20
Y BM62380MUV 8.0t0 28.0 2.0 SineWave|  Hall 3* v v 5 v DirectPWM v v VQFN040V6060
*Supports Hall elements and Hall ICs Y¢: Under Development
12V (Predriver)
Operating Voltage |output Current (mAy* [Commutation Lead Angle | FG Signal . Motor Lock (Speed Control| Internal Speed (Current Control
Part No. Range (V) (source/sink Method Sl 1522 Setting Output IR Bl ) Protection | Input Signal Feedback Function SaEmE A2 PR
BD63251MUV 5.5t015.0 10/-10  |Sine Wave Hall 1*2 v v 1.25 v DC/DirectPWM - v N+P VQFN024V4040
*1: Reference values *2: Supports Hall elements and Hall ICs
12V/24V (Predrivers)
Operating Voltage |Output Current () Commutation Lead Angle | FG Signal . Motor Lock [Speed Control| Internal Speed (Current Control|
Part No. Bsa) p——re Method | SensorType | oo o | Output Hall Bias (V)| "5 ioction | Input Signal | Feedback Function | External FET Package
BM62300MUV 8.0t0 28.0 150/-150  |Sine Wave Hall 3*2 v v 5 v DirectPWM - v N+N VQFN032V5050
Y BM62350MUV 8.0t0 28.0 150/-150  |Sine Wave Hall 3*2 v v 5 v DirectPWM V4 v N+N VQFN032V5050
Y¢ BM62351MUV 8.0t0 28.0 150/-150 ‘Sine Wave Hall 3*2 v v 5 v CLKIN N4 v N+N VQFN032V5050
*1: Reference value, Pulse width tws< 1ps, Duty<10% of pulse *2: Supports Hall elements and Hall ICs Y¢: Under Development
48V (Predrivers)
Operating Voltage | Output Current (mA)*' Commutation Lead Angle | FG Signal ) Motor Lock [Speed Control| Internal Speed [Current Control
P (e, Range (V) sourceisig | Method | SSMSOTVPE | "oing | ouput |71 BiaS M) protection | Input Signal | _Feedback Function | =Xternal FET IFEiaEe
BM64300MUV 28.0t0 63.0 100/-100  |Sine Wave Hall 3*3 v v 5 v DirectPWM - v N+N VQFN040V6060
Y¢ BM64350MUV 28.0 to 63.0 100/-100  |Sine Wave Hall 3*¢ v v 5 N DirectPWM V4 v N+N VQFN040V6060
BM64070MUV 28.0t0 77.0 | 100/-100*2 |SineWave| Sensorless N4 N4 5 N4 DirectPWM v Vv N+N | VQFN040V6060
*1: Reference value, Pulse width tw< 1ps, Duty<10% of pulse *2: Can be set in 4 stages *3: Supports Hall elements and Hall ICs Y¢: Under Development
Polarity Voss Io Rosen Typ (MQ) Size Po
(ch) Part No. ) ®) Voo10 Vooed 5 Package (mm) w)
QH8K51 100 2 240 250 (TSMT8) 2.8x3.0x0.85 | 1.5
SH8K52 100 3 120 135 2
SH8K41 80 3.4 90 110 2
SH8K39 60 Sl 15 20 (SOP8) 5.0x6.0x1.75 | 5.8
SH8KC6 60 6.5 25 33 2
Y SH8KC7 60 10 10.7 13.5 2
QHBKC6 60 5.5 23 31 1.5
QHBKC5 60 3 70 700 (TSMT8) 28x3.0x0.85 475
e UT6KC5 60 3.5 73 104 DFN2020-8D (HUML2020L8 Dual) 2.0x2.0x0.6 2
% SH8KB7 40 12.5 7.7 8.7 2
e SH8KB6 40 8.5 14.9 18.2 (SOP8) 5.0x6.0x1.75 | 2
SH8K26 40 6" 27 35 2+
N+N QH8KB6 40 8 13.7 16.4 1.5
QH8KB5 40 45 34 44 (TSMT8) 28x3.0x0.85 45
UT6KB5 40 5 37 48 DFN2020-8D (HUML2020L8 Dual) 2.0x2.0x0.6 2
SH8KA7 30 7 71 8.3 4.6%
SH8KA4 30 9" 16.5 22.2 3+
SH8KA2 30 8" 23 34 2.81
SH8K12 30 6" 30 40 (SOP8) 5.0x6.0x1.75 >
SH8KA1 30 4.5% 54 84 2.7%
SH8K11 30 3.5 70 90 2
QH8KA3 30 9+ 12.3 18.2 2.6
QH8KA2 30 4.5 25 40 (TSMT8) 2.8x3.0x0.85 | 1.5
QH8KA1 30 4.5 56 86 2.4
Polarity Voss (V) Io (A) Rosien) Typ (M) Ves=10V Rosen) Typ (M) Ves=4.5V Size Pp
(ch) Part No. Nch Pch Nch Pch Nch Poh Nch Poh Package (mm) w)
HP8M51 100 -100 4.5 | -4.5" 120 210 130 230 (HSOP8) Symmetry Dual 5.0x6.0x1.0 7
SH8M51 100 -100 3 -2.5 120 210 130 230 (SOP8) 5.0x6.0x1.75 | 2
QS8M51 100 -100 2 -1.5 240 350 250 380 (TSMTS) 2.8x3.0x0.85 | 1.5
SH8M41 80 -80 3.4 -2.6 90 165 110 220 (SOP8) 5.0x6.0x1.75 | 2
HP8M31 60 -60 8.5"" | -8.5" 46 50 52 55 (HSOP8) Symmetry Dual 5.0x6.0x1.0 7
SH8MC5 60 —60 6.5 -7.0 25 27 33 29 2
SHBM31 60 60 | 45 |-45 46 50 52 55 (SOP8) S.06.0:1.75 175
QH8MC5 60 -60 3.0 -3.5 70 71 100 79 1.5
Qs8Mm31 60 —60 | 3 -2 80 | 150 93 | 180 (TSMTE) 2.8x3.00.85 |4 5
N+P SH8MB5 40 -40 8.5 -8.0 14.9 13.9 18.2 16.5 (SOP8) 5.0x6.0x1.75 | 2
QH8MB5 40 -40 4.5 -5 34 33 44 41 (TSMT8) 2.8x3.0x0.85 | 1.5
HP8MA2 30 -30 | 18" -15 7.5 13.2 11.7 21 (HSOP8) Symmetry Dual 5.0x6.0x1.0 7
SH8MA4 30 -30 9" -8.5 16.5 23 22.2 32 3
SH8MA3 30 -30 7 —6* 23 40 42 60 (SOP8) 5.0x6.0x1.75 | 2.8
SH8MA2 30 -30 4.5 | -4.5% 57 63 88 89 2.71
QH8MA4 30 -30 9 -8 12.3 22 18.2 31 2.6
QH8MAS3 30 -30 7 -5.5" 22 37 35 55 (TSMT8) 2.8x3.0x0.85 | 2.5
QH8MA2 30 -30 4.5 -3 25 55) 40 80 1.5
UT6MA2 30 -30 4 -4 37 55 59 80 (HUML2020L8) Dual <DFN2020-8D> 2.0x2.0x0.6 2
*1: PW<i1s Y¢: Under Development

Note: Indicates the JEDEC package notation. ( ): ROHM Package, { ): General Code.



High Voltage 3-Phase Brushless DC Motor Drivers

ROHM high voltage 3-phase brushless DC motor drivers are compatible with motors equipped with Hall sensors (Hall
elements/Hall ICs). The broad lineup supports different voltages (250V/600V withstand), commutation angles (120°/150°/180°
(sine wave)), and currents (1.5A to 2.5A). Ideal for home appliances such as air conditioners/purifiers and fan motors.

Brushless DC Motor: Block Diagram

Vee:15V VDC:300V

MOSFET
MOSFET

MOSFET
MOSFET

MOSFET

Pulse Rate Converters

MOSFET

BU6821G
BU6823G

Hall signals

6-input Drivers One Package Drivers (Controller+Driver)

BM6241FS BM6244FS/BM6247FS
BD62017AFS | - % BM6242FS » % BM6245FS/BM6248FS
BD62018AFS BM6243FS BM6246FS/BM6249FS

High Voltage 3-Phase Brushless DC Motor Driver Lineup

High Voltage 3-Phase Brushless DC Motor Drivers JEgliolligh]el

Part No. Control Method Withstarz\t;l) Voltage OutpuEA():urrent Output 8;\1(%%s)istance Diode Fom(\r/a)rd Voltage Package
BM6241FS 6-Input 250 2.0 0.9 0.9 SSOP-A54_23
BM6242FS 6-Input 600 1.5 2.7 1.1 SSOP-A54_23
BM6243FS 6-Input 600 2.5 1.7 1.1 SSOP-A54_23

Protection functions: UVLO (Under Voltage Lock Out), TSD (Thermal Shutdown), OCP (Over Current Protection), Fault Output

IR G ERE R EE R EEE W @]\ Built-in Control Type

Part No. CarTTEET Vs Withstar(1\tl:|) Voltage OutpuEA())urrent Output((());\l(%ﬁistance Disgﬁal;%rv((/a)rd Pé\::geczgg;r.t))l Package
BM6244FS 120°/150° Commutation 250 2.0 0.9 0.9 0to +30 SSOP-A54_36A
BM6245FS 120°/150° Commutation 600 1.5 2.7 1.1 0to +30 SSOP-A54_36A
BM6246FS 120°/150° Commutation 600 2.5 1.7 1.1 0to +30 SSOP-A54_36A
BM6247FS Sine Wave Commutation 250 2.0 0.9 0.9 0 to +40 SSOP-A54_36A
BM6248FS Sine Wave Commutation 600 1.5 2.7 1.1 0 to +40 SSOP-A54_36A
BM6249FS Sine Wave Commutation 600 2.5 1.7 1.1 0to +40 SSOP-A54_36A

Protection functions: UVLO (Under Voltage Lock Out), TSD (Thermal Shutdown), CLL (Current Limting Function), OCP (Over Current Protection), MLP (Motor Lockout Protection), Hall Input Abnormality
Detection Function, Fault Output

3-Phase Brushless DC Motor Controllers

BD62017AFS | Sine Wave Commutation 10.0t0 18.0 211054 4 0r12? 15:12 0to +40 SSOP-A24
BD62018AFS | Sine Wave Commutation 10.0 to 18.0 211054 4or127 12:12 0to+40 | SSOP-A24
*1: For 8-pole motors *2: For 10-pole motors
Pulse Rate Converters
Supply Voltage Circuit Current Input Frequency Range Conversion Ratio

e PP y(\/) . I u(ImA;J - e((thz) Y g (In‘;I)ut:I()utput)I IPECLEER
BU6821G 451t05.5 0.5 0.005to 5 15:12 SSOP5
BU6823G 45t05.5 0.5 0.005to 5 21:12 SSOP5
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IPM (Intelligent Power Modules)

ROHM IPMs integrate a high efficiency control circuit in original high voltage low
loss power devices to maximize performance. The lineup includes both IGBT and l |
MOSFET types for the output stage.

Module Configuration (IGBT IPM)

[ iy

I'4

o

High Side Gate Driver
(HVIC)

c

- Built-in bootstrap diode current limiting
function

-Floating power supply UVLO

High Side

Bootstrap Diodes Jla=  Gate Driver
(HVIC)

- Fast Recovery Diodes

Inverter Part
(IGBT and FWD)

= <
L P P L L N

-Low Loss Field Stop Trench IGBT
-Ultra-Low VF Fast Recovery Diode

=z
c

Protection Circuit

UVLO: Under Voltage Lock Out
SCP: Short Circuit Protection
TSD: Thermal Shut Down

VOT: Analog Temperature Output

- UVLO, SCP, TSD, VOT
- Fault Signal Output

Improved EMI characteristics Improves temperature monitor accuracy: +2°C @ 90°C

65 EMI 35 —‘ Improves temperature monitor accuracy 1
60
N A ok Gen.2—>Conventional Pmchi /
% »\\{M W\Wm Gen.3—>BMB437x series e
3 50 g v % 80 +2°C + ///
g 45 § £ ’% 1
£ S — Z
2 (Gen.2—Conventional Product 2 // _/
% 401 Gen.3—»BMB437x series ‘g 05
5 2.
o 35 3 ——
°
* a0 /
2 2.0
20 ‘ ‘ ‘ 75 80 85 90 95 100 105
30 Frequency(MH2) 300 Temperature (°C)
Improves the temperature monitoring accuracy within the LVIC to
Optimizing the IGBT and FRD improves EMI characteristics +2°C at 90°C, allowing users to replace the external thermistor.

IPM (Intelligent Power Modules) Lineup

IGBT-IPM
Part No. Vees (V) o (A) Veesar (V) PWM Input Frequency (kHz) | Isolation Voltage® (vims) | mtl;%%eﬁ}#; - Package
[Z7 BM64374S-VA 600 15 1.80 up to 20 1,500 TSD/VOT HSDIP25
Z7 BM64375S-VA 600 20 1.70 up to 20 1,500 TSD/VOT HSDIP25
Z7 BM64377S-VA 600 30 1.70 up to 20 1,500 TSD/NOT HSDIP25
[Z7 BM64378S-VA 600 35 1.50 up to 20 1,500 TSD/VOT HSDIP25
*1: AC60Hz, 1 min., supports 2500Vrms when using a convex heat sink  *2: TSD: Thermal shutdown, VOT: Analog temperature output
MOS-IPM
Part No. Voss (V) Io (A) Ron (mQ) Recolgnren(;ir;l]zg (Skﬁi;;:hing Isolation Voltage*' (Vrms) Pmtlztri%;:\elr:ﬁrl:c':on*? Package
BM65364S-VA 600 15 120 up to 20 1,500 TSD HSDIP25
BM65364S-VC 600 15 120 up to 20 1,500 TSD HSDIP25VC

*1: AC60Hz, 1 min., supports 2500Vrms when using a convex heat sink *2: TSD: Thermal shutdown, VOT: Analog temperature output
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Gate Driver + Power Device

ROHM offers high side/low side gate drivers that utilize the bootstrap method. High performance MOSFETs and IGBTs are also
available that contribute to greater system energy savings and efficiency.

Brushless DC Motor: Block Diagram
Vee

MOSFET
MOSFET

MOSFET

MOSFET

" MOSFET
v lesbiEs MOSFET

Hall signals

Recovery Characteristics Suitable for Motor Drive | R60xxJN series

Reverse recovery time (trr) reduced 80%

die/dt=100A/us l-=20A (Rated Current)

= Conventional Product == PrestoMOS™
30
- tr=480ns o
20 Al
% 10 tr=100ns
g A—
£ o0
3 Ir=10A
T -10
g
5 -2 =35
Irr reduced by 70%
-30
_40 " /| L "
-400 -200 0 200 400 600
Time (ns)

Significantly improves recovery time and recovery current vs conventional MOSFETs
Reduces switching loss and improves regenerative characteristics

Improves soft recovery characteristics

Recovery Waveform Comparison
35
- ]
% b‘\ R60xxJNX series
20 g |

Standard Product
15 Conventional series I'LJ

5 L N

Forward Current IF (A)
>

| 1F~=30A UJ H
di/dt‘=1OOA‘/ps ‘ r""{ T

-300 -200 =100 0 100 200

—_—

-

Time (ns)

Improved recovery characteristics over our conventional series
results in lower noise in motor systems
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Gate Drivers Lineup

Gate Drivers for Power Devices

High Side Floating Output Current (A) Delay Time (ns) Boot Operating
PR (N2 (V) Voltage (V) source/sink (Turn-on) / (Turn-off) Diode Temperature (C) achags
277 BD2320EFJ-LA 2 | 75t0145 100 3.5/-4.5 27/29 v -40to +125 | HTSOP-J8
277 BD2310G 11 | 4.5t0 187 - 4.0/-4.0 15/15 - -40to +125 | SSOP5

*1: Low side *2: Gate Driver Voltage Range

MOSFET Lineup Refer to P.23 for product details

600V Withstand Voltage Fast Recovery PrestoMOS™ Super Junction MOSFETs: R60xxJN series

i V(\D/s)S (X) ey vl (:n;) Rachags
R60xxJND3 series 600 4to 14 0.3t0 1.10 10.5t0 32 4510 75 TO-252 (DPAK)
R60xxJNJ series 600 410 20 0.18 to 1.10 10.5 to 45 45 to 85 TO-263S (LPTS) [SC-83] (D2PAK)
R60xxJNZ series 600 20 to 50 0.064 t0 0.18 45to0 120 8510 120 | TO-3PF
R60xxJNX series 600 4 to 30 0.11to 1.10 10.5to 74 45t0 100 | (TO-220FM) (TO-220FP)
R60xxJNZ4 series 600 20to 70 0.0451t0 0.18 45 to 165 85t0 135 | TO-247AD (TO-247)
Note: Indicates the JEDEC package notation. ( ) denotes ROHM package type, [ ] JEITA code, ( ) General code.
Part No. V({st ( A) Rosen (MQ) Typ Package
RF4xxxxBG series 40, 60 7.0to 10 10.9 to 21 (HUML2020L8) Single (DFN2020-8S)
RQ7xxxxBG series 40, 60 55108 12.7 to 23 (TSMT8)
RQ3xxxxGN series 40, 60 27 to 39 5.1t0 10.3 (HSMTB)
RS1xxxxGN series 40, 60, 100 27 to 39 1.9t09.3 (HSOPS8 Single)
RD3xxxxBG series 40, 60, 100 3510 70 2.1t08.5 TO-252 (DPAK)
RJ1xxxxGN series 40, 60, 100 80 to 120 2.1t05.3 TO-263AB (LPTL)
RSJxxxN10 series 100 30 to 65 6.5 to 33 TO-263S (LPTS) [SC-83] (D2PAK)
Y RX3xxxxBG series 40, 60 70 to 180 1.0t0 3.2 TO-220AB
Note: Indicates the JEDEC package notation. () denotes ROHM package type, [ ] JEITA code, () General code. +¢: Under Development

IGBT Lineup Refer to P.24 for product details

650V/1200V IGBTs: RGT/RGS series

FRD
Part No. V(\c;is lc (A) Veegsay (V) te (ns) Cies (PF) Cres (PF) Vi) tns) Prslee

100C Typ Typ Typ Typ Typ Typ
RGTxxBM65D series | 650 | 4to8 1.65 71 to 95 220 to 450 45t08 1.40to1.45| 40to 42 TO-252

RGTxxNS65D series | 650 | 4to25 1.65 60to 104 | 220 to 1400| 4.5t022 |1.40t0 1.50| 40to 58 | TO-263S (LPDS)/TO-262

RGTxxNL65D series 650 | 4to25 1.65 60to 104 | 220to 1400| 4.5t022 |1.40t0 1.50| 40to58 | TO-263L (LPDL)

“ RGSxxNL65D series | 650 | 15t0 30 1.65 91 to 100 TBD TBD 1.45, 1.50 938 to 115 | TO-263L (LPDL)

RGTxxTM65D series | 650 | 3to13 1.65 60to 104 | 220to 1400| 4.5t022 |1.40t0 1.50| 40to58 | TO-220NFM

RGTxxTS65D series 650 | 20 to 50 1.65 55t062 |1070to2770| 18to43 |1.35t0 1.45| 54to58 | TO-247N

RGSxxTS65D series 650 | 30to75 |1.65,1.7 | 90to 101 | 980to 2324| 131023 1.45 98, 112 TO-247N
RGSxxTS65E series 650 | 50,75 |1.65,1.7 90,91 [1570 to 2324 23 1.45 109, 113 | TO-247N
RGSxxTSX2D series | 1200 | 25 to 40 1.7 128 to 227 |1272 t0 2820| 810 25 1.65 157 to 198 | TO-247N
Note: Indicates the JEDEC package notation. () denotes ROHM package type. f¢: Under Development

*PrestoMOS™ is a trademark or registered trademark of ROHM Co., Ltd.
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Detailed Power Device Lineup

MOSFET Lineup
Fast Recovery Super Junction MOSFET PrestoMOS™ R60xxJNx series

Part No. V(\D/S)S (L'i) 5;’2':‘_;(5(\)/) \%z:(:g\)/ ('t_";) Package
R6004JND3 4 1.10 10.5 45
R6006JND3 6 0.72 15.5 58
R6007JND3 600 7 0.60 17.5 60 T0-252 (DPAK)
R6009JND3 9 0.45 22 65
R6004JNJ 4 1.10 10.5 45
R6006JNJ 6 0.72 15.5 58
R6007JNJ 7 0.60 17.5 60
R6009JNJ 600 9 0.45 22 65 TO-263S (LPTS) [SC-83] (D2PAK)
R6012JNJ 12 0.30 28 70
R6018JNJ 18 0.22 42 80
R6020JNJ 20 0.18 45 85
I[Z7 R6020JNZ 20 0.18 45 85
I[Z7 R6025JNZ 25 0.14 57 90
77 R6030JNZ 600 30 0.11 74 100 (TO-3PF)
IZ7 R6050JNZ 50 0.064 120 120
R6004JNX 4 1.10 10.5 45
R6006JNX 6 0.72 15.5 58
R6007JNX 7 0.60 17.5 60
R6009JNX 9 0.45 22 65
R6012JNX 600 12 0.30 28 70 (TO-220FM) (TO-220FP)
R6018JNX 18 0.22 42 80
R6020JNX 20 0.18 45 85
R6025JNX 25 0.14 57 90
I[ZZ7 R6030JNX 30 0.11 74 100
27 R6020JNZ4 20 0.18 45 85
I[Z7 R6025JNZ4 25 0.14 57 90
I[Z7 R6030JNZ4 30 0.11 74 100
IZ7 R6042JNZ4 600 42 0.08 100 110 TO-247AD (TO-247)
IZ7 R6050JNZ4 50 0.064 120 120
IZ7 R6070JNZ4 70 0.045 165 135

Note: Indicates the JEDEC package notation. ( ) denotes ROHM package type, [ ] JEITA code, () General code.

40V/60V/100V MOSFET series

i g Retap0 | 0900
Wm gi:f;;’::g gg 13 ;?'9 2'2 (HUML2020L8) Single (DFN2020-8S)
IZ7 RQ7GO8OBG 40 8 127 4.6
IZ7 RQ7L055BG 60 55 23 46 (TSMT8)
RQ3G150GN 40 39 51 16
RQ3G100GN 40 27 11 4.3 (HSMT8)
RQ3LO90GN 60 30 10.3 13
RS1G300GN 40 80 1.9 28.6
RS1G180GN 40 57 5 19.5%
RS1G120MN 40 34 116 9.4* .
RS1L180GN 60 68 4.2 34 (HSOP8 Single)
RS1L120GN 60 36 9.3 14
RS1P600BE 100 60 75 33
7 RD3G07BBG 40 70 2.2 60
7 RD3G03BBG 40 35 4.7 19.8
/RD3L07BBG 60 70 35 44
/RD3LO3BBG 60 35 8.9 145 T0-252 (DPAK)
RD3P0SBBD 100 80 8.6 37"
RD3P200SN 100 20 33 55*
RJ1G12BGN 40 120 138 165"
RJ1GOBCGN 40 80 4.2 15.7
RJ1L12BGN 60 120 2.1 175 TO-263AB (LPTL)
RJ1LO6CGN 60 80 53 27
RJ1P12BBD 100 120 3.8 91.5*
RSJ650N10 100 65 6.5 260
ESTEDTNAD ra 5 o o TO-263S (LPTS) [SC-83] (D2PAK)
7 RX3G18BBG 40 180 1.0 230
/RX3G07BBG 40 70 22 60
#RX3L18BBG 60 180 1.4 170 T0-220A8
/RX3L07BBG 60 70 35 44
*Vas=10V Y¢: Under Development

Note: Indicates the JEDEC package notation. ( ) denotes ROHM package type, [ ] JEITA code, () General code.
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IGBT Lineup
| IGBT RGT series /RGSseries N

IGBT RGT series / RGS series
Part No. V&E)s lo®) Vel o) (i) Sl Ve (V) e tr (NS) Package
25°C 100 °C Typ lc (A) Typ lc (A) Typ Vee (V) Typ IF (A) Typ IF (A) Typ IF (A)
RGT8BM65D 650 8 4 [1.65 4 71 4 [ 220 45 145] 4 40 4
RGT16BM65D | 650 16 8 | 1.65 8 95 8 | 450 8 30 740 8 42 g | 10-252
RGT8NS65D 650 8 4 165 4 71 4 | 220 45 145 4 40 4
RGT16NS65D 650 | 16 8 | 1.65 8 95 8 | 450 8 140| 8 42 8
RGT20NS65D 650 | 20 | 10 | 165| 10 | 104 | 10 | 610 .. 9 30 140 | 8 42 8 | TO-263S (LPDS)/
RGT30NS65D 650 30 | 15 | 1.65| 15 75 | 15 | 780 13 150 | 15 55 | 15 | TO-262
RGT40NS65D 650| 40 | 20 | 1.65| 20 60 | 20 | 1070 18 145 | 20 58 | 20
RGT50NS65D 650| 48 | 25 | 165 | 25 65 | 25 |1400 22 145 | 20 58 | 20
RGTSNL65D 650 8 4 165 4 71 4 | 220 45 145 4 40 4
RGT16NL65D 650 | 16 8 | 1.65 8 95 8 | 450 8 140| 8 42 8
RGT20NL65D 650 | 20 | 10 | 165 | 10 | 104 | 10 | 610 9 30 140| 8 42 8
RGT30NL65D 650| 30 | 15 | 165 | 15 75 | 15 | 780 13 150 | 15 55 | 15
RGT40NL65D 650| 40 | 20 | 1.65| 20 60 | 20 | 1070 18 145 | 20 58 | 20 | TO-263L
RGT50NL65D 650 | 48 | 25 | 165 | 25 65 | 25 |1400 22 145 | 20 58 | 20 | (LPDL)
7*RGS30NL65D 650 30 | 15 | 1.65| 15 98 | 15 | TBD TBD 145 15 [ 115 | 15
¥rRGS40NL65D 650 | 40 | 20 | 165 | 20 | 100 | 20 | TBD 30 TBD 20 145 | 20 93 | 20
7*RGS50NL65D 650 | 50 | 25 | 1.65| 25 97 | 25 | TBD TBD 150 | 25 95 | 25
7¥rRGS60NL65D 650 | 56 | 30 | 1.65 | 30 91 | 30 | TBD TBD 150 | 25 95 | 25
RGT8TM65D 650 5 3 [1.65 4 71 4 | 220 45 145] 4 40 4
RGT16TM65D | 650 9 5 | 1.65 8 95 8 | 450 8 140 | 8 42 8
RGT20TM65D | 650| 10 6 |165| 10 | 104 | 10 | 610 9 140 | 8 42 8
RGT30TME5D | 650 | 14 | 8 | 165 15 | 75 | 15 | 780 20 [43 | 30 [q50 15 | 55 | 15 | 'O-220NFM
RGT40TM65D | 650| 17 | 10 | 1.65 | 20 60 | 20 | 1070 18 145 | 20 58 | 20
RGT50TM65D | 650| 21 | 13 | 1.65 | 25 65 | 25 | 1400 22 1.45 | 20 58 | 20
RGT40TS65D 650 40 | 20 | 1.65] 20 60 | 20 |1070 18 1.45] 20 58 | 20
RGT50TS65D 650 | 48 | 25 | 165 | 25 65 | 25 |1400 22 1.45 | 20 58 | 20
RGT60TS65D 650| 55 | 30 | 1.65| 30 60 | 30 |1730| 30 |29 30 |1.35] 20 58 | 20
RGT80TS65D 650| 70 | 40 | 1.65| 40 55 | 40 | 2210 36 1.35 | 20 58 | 20
RGT00TS65D 650| 85 | 50 | 1.65 | 50 62 | 50 | 2770 43 1.45 | 30 54 | 30
RGS60TS65D 650| 56 | 30 | 1.65| 30 | 101 | 30 | 980 13 1.45 | 30 98 | 30
RGS80TS65D 650| 73 | 40 | 1.65| 40 96 | 40 | 1240 16 1.45| 30 98 | 30 o
RGS00TS65D | 650 | 88 | 50 | 1.65| 50 | 91 | 50 1670 . |23 | . (145 30 | 98 30 TO-247N
RGS00TS65E 650| 88 | 50 | 1.65 | 50 91 | 50 | 1570 23 145 50 | 113 | 50
27 RGSX5TS65D 650 | 114 | 75 | 1.70 | 75 90 | 75 | 2324 23 145 | 50 | 113 | 50
27 RGSX5TS65E 650 | 114 | 75 | 1.70 | 75 90 | 75 | 2324 23 145| 75 | 109 | 75
RGS30TSX2D | 1200 30 | 15 | 1.70| 15 | 128 | 15 | 1272 8 165 | 15 | 157 | 15
RGS50TSX2D | 1200 50 | 25 | 1.70 | 25 | 205 | 25 |2095| 30 | 12 30 |165] 25 | 182 | 25
RGS80TSX2D | 1200 80 | 40 | 1.70 | 40 | 227 | 40 | 2820 25 1.65| 40 | 198 | 40
Note: Indicates the JEDEC package notation. ( ) denotes ROHM package type. Y¢: Under Development
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Shunt Resistors

ROHM shunt resistors supports a variety of applications, from mobile devices such as smartphones to automotive and industrial
systems requiring extreme reliability. Both the GMR series of metal plate shunt resistors that utilize a new structure to achieve
high rated power, along with the wide terminal thick-film LTR series, are suitable for automotive and industrial motor applications
that demand high reliability.

Shunt Resistor Lineup

15 =
| PSR series D Existing Product
10 3Wto15W « « o - p—— —
\Q’ 3 ’ . :- 1 Under Development
B Buatonl weia J rign GMR series
7 Ohmic Plate Power 3W to 10W
= ' *
g Ohmic Plate Power Q/
o S
3¢ IS
€ . £.3
E S -
H 2
2 series
el NEEN W | PMR series LTR/LHR series Low [ Thick I wide
9 Ohmic Plate @ Terminal Ohmic Film Terminal
0.5 Ultra-Low Metal
: Ohmic Plate s i Thick Ml Reverse
1 ow icl
0.2 UCR series \/ Ohmic Film Mount
|
0
0.1 1 10 100 1000

Resistance (mQ)

Improves System Reliability ' GMR series Improved Joint Reliability | LTR series

For shunt resistors used in the industrial equipment market, greater importance is Configuring the terminals on the long sides shortens the distance between
being placed on safety, stability, and reliability. ROHM’s GMR series contributes to terminals, reducing mechanical stress on the solder joints. This improves
improved system reliability by optimizing heat dissipation design to minimize junction reliability during temperature changes.

temperature rise and improve current detection accuracy.

Reduces Surface Temperature Rise

Surface Temperature Comparison at 2W (Ta=25°C)

LTR series
Wide Terminal

MCR series ‘

(Standard Product)

Conventional Product (5025 Size) GMR50 (5025 Size) ‘
Terminal Configuration « Long » Short
Optimized electrode
Surface temperature structure and resistive
reduced by element design K X
approx. 7% significantly reduce Effects of PCB Junptlon JLIITCtIOh
heat generation E ion/Contracti mechanical stress mechanical stress
xpansion/Contraction
150°C at 2W 65°C at 2W Large Small
Shunt Resistor Lineup
ah Powe etal Pla RA 0o o) oyarfis
Size Code Rated Power q Temperature Coefficient of . Operating Temp. | Automotive-Grade
Part No. e (i) (Rated Terminal Temp) Resistance Tolerance Resistance™ (ppm/C) Resistance Range ©) AEC-Q200
5025 4W (90°C) 0to +25 5mQ
Iﬂ# GMR50 o F (+1%) YES
(2010) 3W (110°C) +25 10mQ to 220mQ (E24 series)*?
6432 7W (70°C) 0to +25 5mQ
GMR100 oA F (+1%) -65to +170 YES
@ (2512) 5W (110°C) +20 10mQ to 220mQ (E24 series)*?
7142 10W (70°C) 0to +25 5mQ
GMR320 oy F 1% YES
(2817) 7W (110°C) (1%) +25 10mQ to 100mQ (E24 series)™

*1: (+20°C to +60°C) *2: The development schedule may vary depending on the resistance value. Please inquire.

gh Powe de e a Re O R Low O erie
Size Code Rated Power . Temperature Coefficient of : Operating Temp. | Automotive-Grade
Part No. mm (inch) TC-70°C Resistance Tolerance Resistance (som/) Resistance c) AEC-Q200
1220 J (=5%) )
LTR10 (0508) 0.5W F (£1%) +150 47mQto  9.1Q (E24 series) YES
J (5% 0 to 300 10mQ to 18mQ (E24 series)
T 1632 - (:6%) 0t0 200 20mQto 47mQ (E24 series) ViEs
(0612) F (+1%) 0to 150 51mQ to 470mQ (E24 series)
9 +100 510mQ to 1Q (E24 series)
o 0 to 300 10mQ to 18mQ (E24 series)
s 2550 ow J (+5%) 0t0 200 20mQto 47mQ (E24 series) VES
(1020) F 1% 0to 150 51mQto 91mQ (E24 series) -55t0 +155
(1%) +100 100mQ to 910mQ (E24 series)
J (5%) +200 100mQ to 910mQ (E24 series)
2W F (£1%) 0to 150 100mQ to 200mQ (E24 series)
LTR100 3264 0 to 100 220mQ to 910mQ (E24 series) YES
(1225) J (5%) 0to 300 10mQto 18mQ (E24 series)
Y 3W 0 to 200 20mQto 47mQ (E24 series)
F (£1%) 0to 150 51mQ to 91mQ (E24 series)

Y¢: Under Development
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Motor Driver Solutions Board

We propose a combination controller + power stage for driving high wattage motors that cannot be achieved using a driver with
built-in drive stage. This board is designed to easily connect to and drive DC brushless motors.

Medium Current Output

Easily drive 3-phase brushless DC motors by connecting the board to the motor, supplying power, and inputting a control signal.
Three commutation types are offered: sine wave, 150°, and 120°, and for 120° commutation users can select 3 power packages depending on the motor output.

Sample Block Diag Sample Board Appearance

Motor Driver Block RMS332ND-010 BM64300MUV-EVK-001
DC 12V/24V/48V

1
GATE MOSFET SN
Speed orven [N MOSFET t
control -
—O (I GATE [ MOSFET 10
ic A MOSFET
FG ||
GATE MOSFET SN
[, MOSFET {

DRIVER

sH:r|1|sors
Hall signals 65mmx80mm 60mmx68mm

Board Part No. \I/';ﬁ:;eD%/) gaﬁg":}? (f) Mountable MOS Package Commutation Method Sensor Type Controller IC
RMS332SD-011 61018 6*2 SOP8 3-Phase 120° Hall 3 BD63001AMUV
RMS332SD-012 15 to 28 10*2 TO-252/TO-263/HSOP8 3-Phase 120° Hall 3 BD63001AMUV
RMS332ND-010 15t0 28 30*2 TO-220 3-Phase 120° Hall 3 BD63001AMUV
RMS338ND-003 15t0 28 302 TO-252/HSOP8 3-Phase Sine Wave/3-Phase 150° Hall 3 BD6201xAFS
RMS335ND-007 15t0 28 302 TO-220 3-Phase Sine Wave/3-Phase 150° Hall 3 BD6201xAFS
RMS318ND-002 15to 28 302 TO-252/HSOP8 3-Phase Sine Wave Hall 1 BD63251MUV
BM64300MUV-EVK-001 | 28 to 63 8*2 TO-252/HSOP8 3-Phase Sine Wave Hall 3 BM64300MUV

*1: Max output current (Reference current. Set by derating from the rated value.) *2: Since the power stage uses discrete MOSFETs, this is the MOSFET current capacity.

AC Power Supply Motor Drive Solution

Mounting an AC/DC motor driver on a single board makes it possible to drive brushless DC motors by connecting to an AC power supply.
Allows users to replace AC motors with DC motors.

Sample Block Diagram (Example of RMS338NA-005) Sample Board Appearance

Il """""""""""""""""""""""""" \ RMS308NA-008
: ACDC Block ] Motor Driver Block
1
O
: Speed
1 control
O Ac/DC | |
DC/DC
: FG
]
1
: sensors
: Hall signals
1 55mmx55mm
N e e e e e e e e )
Board Part No. \llrclﬁ:tgé?V) %?tt:s;g (C\)/) 'gﬁ:(r;':f‘p(uAt) Mour;t:gl;g/los Motor Type Con’\}lr:tt:]tg(tiion Sensor Type Controller IC
12V Sensorless 3-Phase
RMS308NA-008 90t0264 |10.4t013.2| 1.0 - ;-PT‘?se Sine Wave Sensorless BD63242EFV
rushless
2 3 High Voltage 3-Phase Sine
RMS338NA-005 | 90 to 264 |127 to 373 4.0 TO-252/TO-263 lheEe e Wave/3-Phase Hall 3 BD6201xAFS
150°
High Voltage Single-Phase
RMS118NA-009 | 90 to 264 |127 to 373* 4.0% TO-252/TO-263 | Single-Phase Sine Wave Hall 1 BD61250MUV
Brushless

*1: Max output current (Reference current. Set by derating from the rated value.)
*2: Depends on the input AC voltage *3: Since the power stage uses discrete MOSFETs, this is the MOSFET current capacity.
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Low Voltage DC Motor Drivers
Brushed DC Motor Drivers, Stepper Motor Drivers

ROHM automotive brushed DC motor drivers featuring multiple channels that make it possible to drive several motors with a single driver.
Pre-drivers are also available for driving motors at high currents. Stepper motor drivers reduce the number of external parts by
eliminating the need for an external position sensor necessary for accurate position control.

Body System Body System

Stepper Motor Driver Brushed DC Motor Pre-Driver
LED Head Light adjustment Power Window, Power Seat, Sunroof, Rear-gate

Y< BD63800MUF-C BD16950EFV-C (Pre-Driver)

Brushed DC Motor Driver Brushed DC Motor Driver

| HVAC Damper & Door Mirror HUD Combiner, LD Projector, etc
BD16939AEFV-C (6ch Half+SPl) BD16912EFV-C (1ch Full)
BD16938AEFV-C (8ch Half+SPI) _
BD16912EFV-C (1ch Ful)

Brushed DC Motor Pre-Driver
4-Wheel Torque Distribution System
Brushed DC Motor Driver Stepper Motor Driver Stepper Motor Driver BD16950EFV-C (Pre-Driver)

Valve Valve HUD Window Shield
BD16912EFV-C (1ch Ful) Y<BD63800MUF-C YrBD63800MUF-C ¢t Under Development

STALL Detection Function (Enables Monitoring of Motor Status Without an External Sensor) = BD63800MUF-C

Since stepper motors are used in position

control applications, high accuracy motor .

control is required. Conventionally, to detect Stepplng FET

STALL it was necessary to detect the motor Motor

position, angle, and speed using an external 3Pl Driver

sensor such as an encoder, but the d d d N,

BDB63800MUF-C can prevent motor MCU > 1 i e | M

malfunction by detecting STALL conditions CLK Stall #\:lf

from motor back EMF voltage and sending | | |

an error signal to the MCU. —I_l;, Q
Flag T ) 4

Sensor
A Monitoring back EMF voltage at the current zero cross

Brush DC Motor Driver (H-bridge Type) Usage Method ' BD16912EFV-C, BD16939AEFV-C, BD16938AEFV-C
Multichannel brush motor drivers (H-bridge type) are products that drive motors by controlling multiple drivers using only one control signal (SPI
communication). This makes it possible to reduce the number of signal lines along with the external parts.
U No. of Drivable Motors Drive conditions marked with O o
Output Channels N oo . " Application Examples
1 2 3 4 5 6 7 (O indicates no drive conditions)
BD16912EFV-C 1ich ©] HVAC Damper, Valve,
BD16939AEFV-C 3ch (Half 6¢h) 0|00 O Do not drive more than 4 motors simultaneously | HUD Combiner,
BD16938AEFV-C 4ch (Half 8ch) © | O] O | O | O Donot drive more than 5 motors simultaneously | LD Projector, etc.
1ch Usage Example 3ch (Half 6¢ch) Usage Example 4ch (Half 8ch) Usage Example
(BD16912EFV-C) (BD16939AEFV-C) (BD16938AEFV-C)

Below is an example of a 1ch application. Below is an example of a 3ch (half 6¢h) application. Below is an example of a 4ch (half 8ch) application.
4-5 motors can be driven, provided that 3 are not 4-7 motors can be driven with 1 driver, provided that
driven at the same time. more than 5 are not driven at the same time.

8ch =
1ch H-bridge Driver H‘; It Bridge ga,'f Bridge | Half Bridge 'dge
I 3. mer
Parallel I/0 Protection .  Half Bridge! M
MCU +—> I E’D MCU <SeLWO> Hal Brdg 3&) Serial /O
Power Save | [ttt Power Save M MCU <4——p 2
Forwerd I Fooccton @ Poyer Save
Sk o | RS et | ey EEIR
Error Flag Error Flag Brake (OCP, UCP, 3
etc. etc. Error Flag O\ép‘,jzfg] .
etc. an
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Set the Predriver Output Current and Simultaneous ON Prevention Time in Multiple Stages via SPI Communication = BD16950EFV-C

Optimizing the efficiency and EMI characteristics via SPI communication (vs conventional methods using external components) contributes to
improved design efficiency and ECU miniaturization by reducing the number of parts required.

Setting via External Components (Conventional)

Slew Rate/Simultaneous ON Prevention Setting Resistors and Diodes
(Needs to be adjusted and re-mounted every time the FET is changed)

Setting via SPI

(@ Achieves negative voltage (-4V) by utilizing a floating structure for the
internal element
Eliminates the need for a regenerative current limiting resistor
BAT

Output Current Drive (Lower Output Example) (@) SPI communication facilitates

10mA source setting rising edge multi-stage setting

BAT

Fixed Logic Resistors

Negative Voltage Clamp Diodes

cP
o
[ Regenerative GLx Voltage <
Current Limiting i ov p 3 e
I Resistc
esistors Ol Curent +=Fere ++10mA Slew rate
0A current seting ] O
SH1, SH2 1 ﬁ | @2steps) SH1, SH2
Gate Drive Stage Gato Drive
Predriver Stage Predriver|
. " N ON t GL1H
o 10mA sink setting falling edge Ump:asv:tlan\gn GL2H
(64 steps)
GLx Voltage
5 B e
S o g o
= = GLx Current
0A
PGND

(3) Built-in fixed logic resistor

(D Output current drive

*1: 31-step output slew rate setting: TmA to 31mA output current (in TmA steps) *2: 64-step simultaneous ON prevention time setting: 0.25ps to 92ps prevention time

Independently Control Up to 4 Motors and/or Solenoids | BD16950EFV-

Independent control supports a variety of drive systems

Bi-Directional Brushed Motor DC Drive Unidirectional Brushed Motor DC Drive Solenoid Drive

C

SPIVO | Half Bridge g'i‘gg FET Half Bridge S""g" Half Bridge gi'g: FET
Mode Set | Pre Driver Gate IN Pre Driver Ga‘teeIN Brushed Pre Driver Gate IN
S/R Set lew R 2 Brushed DC Motor 2 Solenoido
U Slev Rate DC Motor Slew Rate 2 Slew Rate || NG Sy] %) o
Error Fla cad Time [JiGHmag | 1 Dead Time [ Ictim YR | Current
MCU 9 Control h Control i
etc. Drive Drive Control Drive
2 2 2
PWM IN — ) —p UL x2
Protection Low Protection Low ! Brushed Protecti Low Solenoido
- N DC Motor fon i 2
2 Side Side Side x
Speed Control Gate IN Gate IN Gate IN

Automotive Brushed Motor Driver Lineup

Output Channels |Withstand|  Supply Output Motor Mode 1 S Operating Automotive-Grade
Part No. (ch) Voltage (1| Voltage (V) | Current (A) Sefting Signal Protection Functions*? Error Flag Temperature (C) Package AEC-Q100
277 BD16939AEFV-C | 3 (Half6ch) | 40 |6.310320| 1 SPI oD DG | SR UCROYR | —40t0+125 | HTSSOP-B28 | Grade 1
277 BD16938AEFV-C | 4 (Half8ch) | 40 |6.310320| 1 SPI OB DGR | SR UCROYR | —40t0+125 | HTSSOP-B20 | Grade 1
BD16912EFV-C 1 40 (600180 3 | Saalel | OCROVRISD. | OCROVRTW | -40to+125 | HTSSOP-B20 | Grade 1

*1: Forward, reverse, idle, brake *2: OCP: Over Current Protection, UCP: Under Current Protection, OVP: Over Valtage Protection, TSD: Thermal Shutdown, UVLO: Under Voltage Lock Out, TW: Thermal Warning

Pre-driver (External MOSFET: N+N)

Output  |Withstand| ~ Supply Output Motor Mode | Speed Control Protection Operating Automotive-Grade
0T Channels (ch) votage W Voltage (V) (Current” (A) Setting Signal**| Input Signal | Functions* EMorFia9  [femperature(C)|  Peck®0e | pecaion
BD16950EFV-C |1 (Half 2ch) 40 (5.5t040.0 110312 SPI | Direct PWM | Out s e | e I s | 4010 +125 |HTSSOP-B24| Grade 1

*1: Reference values *2: Can be set in 31 steps  *3: Forward, reverse, idle, brake
*4: OCP: Over Current Protection, OVP: Over Valtage Protection, TSD: Thermal Shutdown, UVLO: Under Voltage Lock Out, TW: Thermal Warning, UVP: Under Voltage Protection of Drain Terminal

Automotive Stepper Motor Driver Lineup

Withstand Output Current (A) q g Output ON Automotive-Grade
Part No. Voltage (V) Supply Voltage (V) [Peak Current (A)] Control Input Signal Drive Decay Resistance (Q) Package AEC-Q100
1.2 *
Y<BD63800MUF-C 40 610 28 [1.35*1] CLK/SPI 1/32 Vs 0.75 VQFN32FBV050 Grade 1

*1: Pulse width tw<1ms, Duty 20% of pulse *2: Selectable Slow, Fast, Mix, Auto

Y¢: Under Development

Automotive MOSFET Lineup (Nch)

Part No. & BX?)SS (IAD) ves=12°\7'°"’ e (r\r;?s)=4.5v ves=1R T e (3214.5v \Zi(:loc\)/ GES(EA Package
¥x AGO73DGS4 N 40 120 1.8 2.2 2.3 3 98 5500 HPLF5060
Y¢AGO70DGS4 N 40 120 2.2 3 8 4 80 4000 HPLF5060
Y¢AG004DGD3 N 40 80 2.5 2.9 3.3 4 105 5800
¥<AGO86DGD3 | N 40 80 35 43 46 5.9 51 2900 TO-252
Y<AGO87DGD3 | N 40 80 45 5.7 6 7.9 36 2000

Y¢: Under Development
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Automotive Motor Drivers
3-Phase Brushless DC Motor Drivers, 3-Phase Gate Drivers

ROHM’s 3-phase brushless DC motor drivers are available in Hall sensor, sensorless, and gate driver versions to support a
variety of specifications.

Body System Powertrain System

3-Phase Brushless DC Motor Driver 3-Phase Gate Driver
HVAC Blower & Battery Cooling Fan Integrated Starter Generator etc.
BD16805FV-M (Pre-Driver) Y¢BD16860AEKV-C (Gate Driver)
BD63030EKV-C (Pre-Driver)

Powertrain System
Body System 3-Phase Brushless DC Motor Driver
3-Phase Brushless DC Motor Driver

Seat Fan
BD63035EFV-M (Driver)

Electric Fuel Pump, Oil Pump, Water Pump
Y¢BD16852EFV-C (Driver)

Y¢: Under Development

3-Phase Brushless DC Motor Drivers Compatible with 4 Drive Specifications
The following 4 types of 3-phase brushless DC motor drivers are available for different specifications (i.e. Hall sensor/driver/pre-driver).
Sensorless 3-Phase Driver Half Drive 3-Phase Pre-Driver (Gate Driver)
(BD16852EFV-C) (BD16860AEKV-C)

3-phase FET Pa-pgla;’z FET
a re-| r
Speed | Sensor-less = DC 2.0A SPI .
Control | 1-chip Driver Peak 3.2A ¢ > |
—) 120° ddld . MCU Gate LY
MCU Commu — 1
FG -tation M | ’
¢ ICICH o LAmp.xli —| £ ™Y
AL Comp.x3 Hall Sensor
+“— or Hall IC

Output Current Sense
Hall Output Voltage Sense

Hall Sensor 3-Phase Single Chip Driver In production Hall Sensor 3-Phase Pre-Driver In production

Output Voltage Sense

(BD63035EFV-M) (BD63030EKV-C)
3-phase FET 3-phase FET
Speed Hall Sensor r DC 1.5A Speed Hall Sensor
Control | 1-chip Driver ? Peak2.04 Control | Pre-driver |Gate E
MCU G cé%’r:m ddid ! _@’ MCU C:l%or:uu I}> 1 L @ »
~tation ~-tation
“— ICICH > ® recd 1 > ®
Hall Sensor Hall Sensor
or Hall IC or Hall IC

Flag

A A
T Hall Output Voltage Sense T Hall Output Voltage Sense

Set the Predriver Output Current and Simultaneous ON Prevention Time in Multiple Stages via SPI Communication = BD16860AEKV-C

Previously, optimizing the efficiency and EMI characteristics were performed using external components, but by setting the gate driver current
capability via SPI communication, the number of parts can be reduced, achieving improved design efficiency and ECU miniaturization.

Setting via External Components (Conventional) Setting via SPI

Slew Rate/Simultaneous ON Prevention Setting (@ Achieves negative voltage (-5V) by utilizing a floating structure for the
Resistors and Diodes _ ‘ internal element
(Needs to be adjusted and re-mounted every time the FET is changed) Eliminates the need for a regenerative current limiting resistor
At
e
Output Current Drive (Lower Output Example) voen | —4-00M
Regenerative L
{—Current Limiting 10mA source setting rising edge @ sn N ) o Tvsun |
Resistors facilitates multi-stage [*% ™"
. setting vsun —
GlxVoltage .- o
e ov l - vevh
+1A

GLx Current

DwH |

0A Slew rate ' h

current setting [~
(32 steps)

R

Gate Drive

Pre-Driver
10mA sink setting falling edge Shllaretes
time setting
' (GLx Voltage (8 steps)

-

Fixed Logic Resistors Negative Voltage Clamp Diodes (3 Built-in fixed logic resistor (430kQ) (D Output current drive
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Sensorless Driver | BD16852EFV-C

Startup Sequence

NS

Startup time is one of the most important characteristics of sensorless motor drivers.
The startup sequence of the BD16852EFV-C determines the initial state of the motor and transitions to the appropriate startup method.

Based on results comparing startup from a normal idle state, the startup time during cranking tests can be reduced by approx. 20% over

competitor products.

Startup Comparison from a Normal Idle State (ISO7637-2 Pulse 4 Cranking Test)

Competitor Product

Power ON

Power OFF

10ms/div

V Phase
Voltage

Forward 120° commutation drive

Even when restarting from a momentary power failure, the
system starts up after an inherent forced commutation cycle
(Startup Time t1)

Startup comparison from a stopped state

Competitor Product

Power ON
10ms/div

V Phase
Voltage

Stop Forced commutation activation 120° commutation drive

Startup Time t3

Perform forced commutation (single-phase excitation x 2) for
a certain period of time before transitioning to 120
commutation drive (Startup Time t3)

ROHM Product

Power OFF Power ON

10ms/div

120° commutation drive

Startup Time t2

When normal idle is determined at restart (the induced voltage
is detected normally), the system starts up immediately
(Startup Time 12)

ROHM Product
Power ON
10ms/div

Initial state determination
+ Brake test

\
t
Smpl :;
‘ '

120° commutation drive

A Forced commutation activation

induced voltage is detected during forced commutation
(Startup Time t4)

3-Phase Brushless DC Motor Driver Lineup

' O
Withstand |~ Supply | Output Current (A) [C i o , Motor Lock | Speed Control | Current Control Operating Automotive-Grade
Part No. Voltage (V) | Voltage (V) | [Peak Current (A)] | Method Sensor Type | FG/AL™ | Hall Bias (V) | ‘protection Input Signal Function Temperature (C) Package AEC-Q100
BD6303SEFV-M | 36 | 801 | 120 snewae Hallz® | FG 5 v DC V| -40t0 +105 | HTSSOP-B20 | Grade 2
#BD16852EFV-C | 40 | °3'0 | | ZD. | 120° |Sensorless| FG/AL| - v DC V| -40to0 +125 | HTSSOP-B28 | Grade 1
*1: FG: Rotation speed output terminal, AL: Alarm signal output terminal *2: Supports Hall elements and Hall ICs *3: Pulse width tw<1ms, Duty 20% of pulse Y¢: Under Development
*4: Upper value of current limit setting
Pre-drivers (External MOSFET: N+N)
Withstand | Supply ~ |Commutation Lead Angle * Hall Motor Lock ) Operating Automotive-Grade
Rahics Voltage (V) | Voltage (V) | Method Sensor Type Setting FEIALE Bias (V) | Protection Speed Control Input Signal | oruperatyre () Rectaos AEC-Q100
BD16805FV-M 60 | B0 Isnewave Hall 3+ Fixg%ggm FG/AL | 5.5 V4 DC/Dierect PWM | -40to +115 | SSOP-B40 | Grade 2
6.5t0 |o %2 Linked to speed *4 DC/Dierect PWM (with rotational
BD63030EKV-C 50 18.0 Sine Wave| Hall 3 command from 0-30° FG/AL 5.0 v b —-40 to +125 | HTQFP64AV | Grade 1
*1: Supports only Hall elements  *2: Supports Hall elements and Hall ICs  *3: FG: Rotation output terminal, AL: Alarm signal output terminal
*4: FG signal is normally output at the output terminal, AL signal is output during abnormalities
Gate Driver (External MOSFET: N+N)
Withstand Supply Output Current *1 Simultaneous ON . . " Operati Automotive-Grad
P N, Voltage (V)| Voltage (V) ° (mA) Input prevention time (us) IFiE e [FURE A ey A Temg:;ll::g (C) IFEEIEER AFEC-;?OU ’
* X OCP, OVP, UVLO, OCP, OVP,
Y BD16860AEKV-C | 60 |5.5to 40 [1.21to0 1,060*? 6-Input up to 3.6* TSD, WDT UVLO, TSD -40to +125 | HTQFPB4AV Grade 1

*1: Reference values *2: Can be set in 32 steps  *3: Can be set in 8 steps

Y¢: Under Development

*4: OCP:Over Current Protection, OVP: Over Voltage Protrction, UVLO: Under Voltage Lock Out, TSD: Thermal Shut Down, WDT: Watch Dog timer

Automotive MOSFET Lineup (Nch)

Part No. Gl BX/D)SS (K) sz=1%$(0") e (T/?s)=4.5v ves=1R v i (r\l(?:zt.sv @i’ﬁoc@ Ciss (pF) Package
¥ AGO73DGS4 N 40 120 1.8 2.2 2.3 3 08 5500 HPLF5060
¥ AGO70DGS4 N 40 120 2.2 3 3 4 80 4000 HPLF5060
Y AG004DGD3 N 40 80 2.5 2.9 3.3 4 105 5800
¥ AG086DGD3 | N 40 80 35 43 46 5.9 51 2900 TO-252
Y AGO87DGD3 | N 40 80 45 5.7 6 7.9 36 2000
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Low Voltage DC Motor Drivers

DC motor drivers recommended for low voltage drive. Capable of driving motors in low voltage applications including camera
lens drivers, system lens drivers, surveillance cameras, and POS.

Low Voltage DC Motor Driver Lineup @ g4

Portable POS

Paper Transport

Brushed DC Motor Drivers  »FP.09 )
Stepper Motor Drivers )

Low Voltage DC Motor Driver Lineup @ g4

Camera Lens

Camera Lens Driver Lineup @ &7

Shutter
Focusing Motor

Aperture Drive Motor

Aperture

Zoom Drive Motor

Low Voltage DC Motor Driver Lineup @ g4

Survelllance Cameras Camera Lens Driver Lineup

Rotation
‘ /, Brushed DC Motor Drivers  »FP.09 )

Stepper Motor Drivers )

Brushed DC Motor Drivers » P09 )
Stepper Motor Drivers )

Lens Driver
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w Voltage DC river Lineup

1ch/2ch Low Voltage Brushed Motor Drivers
Part No. No. of Channels| Supply Voltage | Max Driver Output |ON Resistance Turn ON Time Turn OFF  |Control Input Frequency/ Package
(ch) ) Current (A) @ (ns) Time (ns) (kHz) Max (mm)
200 VQFN024V4040
BD65492MUV 2 1.81016.0 1.0 09 (Includes 80ns through-current prevention OFF time) 80 500 (4.0x4.0) H=1.0Max
200 HTSSOP-B20
BD63565EFV 2 i@ 650 10 0y (Includes 80ns through-current prevention OFF time) 0 200 (6.5x6.4) H=1.0Max
1.2 150 SSOP-B16
BD65491FV 1 1.81016.0 Peak 4.0 035 (Includes 80ns through-current prevention OFF time) 50 500 (6.5x5.0) H=1.25Max
1.2 150 VQFN024V4040
BD65496MUV 1 1.81016.0 Peak 5.0 0.35 (Includes 80ns through-current prevention OFF time) 50 500 (4.0x4.0) H=1.0Max
300 SSOP-B20
BD6735FV 2 201080 1.0 1.0 (Includes 90ns through-current prevention OFF time) 100 100 (6.5x6.4) H=1.25Max
VCSP50L1
BD6376GUL U 2Dk 10 0 (Includes 80ns through-current prevention OFF time) 60 A (1.6x1.6) H=0.55Max
1.0 45 VQFN20PV3535
BD63572MUV 2 20109.0 Peak 2.5 0.4 (Includes 17ns through-current prevention OFF time) 45 1000 (3.5x3.5) H=1.0
1.0 200 VQFN016V3030
BD65494MUV 1 2.0t09.0 Peak 2.5 05 (Includes 80ns through-current prevention OFF time) 60 200 (3.0x3.0) H=1.0Max
1.0 1000 SSOP-B20
BD6736FV 1 2.0t09.0 Peak 3.2 0.35 (Includes 800ns through-current prevention OFF time) 100 100 (6.5x6.4) H=1.25Max
1.0 240 VSONO008X2020
BD63576NUX 1 2.0t010.0 Peak 3.2 0.55 (Includes 140ns through-current prevention OFF time) 60 500 (2x2) H=0.6
1.2 250 VSONO010V3030
BD63573NUV 1 2.0t018.0 Peak 3.2 0.35 (Includes 80ns through-current prevention OFF time) 80 500 (3.0x3.0) H=1.0Max
0.5 150 VQFN028V5050
BD65499MUV 1 4.0t027.0 Peak 2.0 06 (Includes 80ns through-current prevention OFF time) 50 300 (5.0x5.0) H=1.0Max
era Lens Driver Lineup
5ch Camera System Lens Driver
Part No Supply Voltage | Max Driver Output Actuator-Specific Drive Examples (Drive Motor, Drive System, Output ON Resi Q) e Reference Voltage Output for Package
: V) Current (A) AF Zoom Iris Shutter Constant Current Setting (V) (mm)
STM (1, 2¢ch) DCM (3ch) DCM or VCM (4ch) VCM (5ch) 1.2 VQFN36
BD6758KN 251055 0.8 ©9-| FULLON1.2 | FULLON1.2| ~FULLON1.2 | ConstantCurrent10| avalel (+3%) (6.2x6.2)H=0.95Max
6¢ch Camera System Lens Drivers
Part No Supply Voltage  |Max Driver Output Actuator-Specific Drive Examples (Drive Motor, Drive System, Output ON Resi Q) Inout IVF Reference Voltage Output for Package
: V) Current (A) AF Zoom Iris Shutter Barrier p Constant Current Setting (V) (mm)
STM (1, 2ch) | STM (3, 4ch) [DCM or VCM (5¢h)  VCM (6ch) UCSP75M2
BD6373GW 25t05.5 0.8 e.g.| FULLON FULL ON FULL ON FULL ON - Parallel - (2.6x2.6)
1.2 1.2 1.2 1.2 H=0.85Max
STM (1, 2ch) | STM (3, 4ch) [DCM or VCM (5¢ch)|  VCM (6ch) Parallel VQFP48C
4.51010.5 (1, 2ch) 0.9
BD6753KV 0.8 .g.| FULL ON FULL ON PWM (£3% PWM (3% = + 9.0x9.0
2010105 (ch3106) 9 1.2 1.2 15°%) 15°%) Serial ) R Soax
System Lens Drivers for p-Step Cameras
Part No Supply Voltage  |Max Driver Output Actuator-Specific Drive Examples (Drive Motor, Drive System, Output ON Resistance (Q)) Package
) V) Current (A) AF Zoom Iris Shutter Other (mm)
e.g.| STM(1,20h) STM (3, 4ch)
) 1 |p-step (class-D) p-step (class-D) — — — VCSP85H2
BU24020GU | 271036 (LQgIC) ) 15 15
2.7 to 5.5 (Driver) 05 e STM (1, 2ch) DCM (3ch) VCM (4ch) (ﬁﬁxﬁﬁ’ax
'29' u-step (class-D) FULL ON (PWM) FULL ON (PWM) _ _
15 1.5 1.5
e.g.| STM(1,2h) STM (3, 4ch) VC(I\)/I (5¢ch) VCM (6¢h)
77| p-st lass-D) g | FULL ON (PWM —
BU24033W |, 96 2063. E 0 Jons TS ep1(f:5 ass-D) u step1(%ass D) 1-0( ) Consba;wIQOCurrent g%sapg)sMs
e 271085 ((D‘r’igfr)) R B I VI DCM (5ch) VCM (3ch) VCM (6ch) bCM@ch) | %39,
. ) 29 p-step (class-D)| FULL ON (PWM-+Speed Control) FULL ON (PWM) Constant Current FULL ON
15 1.0 1.5 1.0 (PWM)
cq.| STM(120h) DCM (5ch) STM (3,4ch) VCM (6ch) 15
'19' p-step (class-D)| FULL ON (PWM+Speed Control) p-step (class-D) Constant Current _ UCSP75M3
BU24035GW | 271036 (Logic) | o506 15 1.0 15 3153.1)
2.7 t0 5.5 (Driver) N STM (1,2ch) DCM (3ch) VCM (5ch) VCM (6ch) VCM (4ch) -0 85Max
'29' p-step (class-D)| FULL ON (PWM+Speed Control) | FULL ON (PWM)/Constant Current | Constant Current | FULL ON (PWM)
1.5 1.5 1.0 1.5
e STM (1,2ch) DCM (5ch) STM (3, 4ch) VCM (6ch)
'19' p-step (class-D)| FULL ON (PWM-+Speed Control) p-step (class-D) Constant Current = UQFNO40V5050
BU24036MWV | 27 1036 (Logic) | 5 5/ ¢ 20 1.0 15 10
: .5/0. (5.0x5.0)
2.7 t0 5.5 (Driver) - STM (1,2ch) DCM (3ch) VCM (5¢h) VCM (6ch) VCM (4ch) H=1.00Max
33' p-step (class-D)| FULL ON (PWM-+Speed Control) | FULL ON (PWM)/Constant Current | Constant Current | FULL ON (PWM)
2.0 1.5 1.0 1.0 1.5
e STM (1,2ch) STM (3, 4ch) STM (5, 6¢ch) VCM (8ch) VCM (9ch) DCM (7ch)
'19' p-step (class-D)| p-step (class-D) | p-step (class-D) FULL ON (PWM) Constant Current | FULL ON (PWM)
BU24038GW | 2-7 to 3.6 (Logic) 1.5 1.5 1.5 15 15 UCSP75M3
; 0.5 (3.8x3.8)
2.7 10 5.5 (Driver) e STM (1,2ch) STM (5, 6¢h) VCM (3ch) VCM (4ch) VCM (9ch) DCM (7ch) H=0.85Max
'29' u-step (class-D) p-step (class-D) FULL ON (PWM) | FULL ON (PWM)| Constant Current | FULL ON (PWM)
1.5 1.5 1.5 1.5 1.5

STM: Stepper Motor, DCM: DC Motor, VCM: Voice Coil Motor (These actuator-specific drive examples are typical examples, and usage in other applications can be considered.)
Input I/F: 3-wire serial, p-step resolution: 1024
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I Selection by Application

— 1 1 .. 1) Ve

I

High Voltage 3-Phase
Brushless DC Motor Drivers

A\ A\ | N -
\\‘ . »P.19
Louver/Filter Cleaner
Brushed DC Motor Drivers
»P.09
Stepper Motor Drivers
»P.11 Compressor
IPMs
(Intelligent Power Modules)
»P.20
Outdoor Fan
Power Device
High Voltage 3-Phase
Brushless DC Motor Drivers »P.21

»P.19

Refrigerators

Automatic Ice Maker
Brushed DC Motor Drivers

Brushed DC Motor Drivers > P.09

»P.09 Stepper Motor Drivers ~ |» P 11
Stepper Motor Drivers
>P.11 'ﬁ/—m
Z]
Single-Phase Brushless
DC Motor Drivers } P.13
- 3-Phase Brushless
Fan DC Motor Drivers } P.15 } P.17

Single-Phase Brushless
DC Motor Drivers

»P.13

3-Phase Brushless
DC Motor Drivers

»P.15 pP.17

Compressor
Power Device P P.21
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Vacuum Cleaners

y

3-Phase Brushless
DC Motor Drivers } P.15 ’ P.17

Brushed DC
Motor Drivers

»P.09

3-Phase Brushless
DC Motor Drivers

Gate Driver + Power Device [ P.21

pP.15  pP.17
Rotating Drum Side Brush
Brushed DC Motor Drivers [ P.09 Brushed DC Motor Drivers [ P.09
Single-Phase Brushless Single-Phase Brushless
DC Motor Drivers } P.13 DC Motor Drivers } P.13
3-Phase Brushless 3-Phase Brushless
DC Motor Drivers } P.15 } P.17 DC Motor Drivers } P.15 ’ P.17

Washing Machines

Single-Phase Brushless DC Motor Drivers

High Voltage 3-Phase
Brushless DC Motor Drivers > P.19

»P.13
3-Phase Brushless DC Motor Drivers Power Device P P.21
»P.15  PpP.17

Rotating Drum
IPMs ’ P.20

(Intelligent Power Modules)

High Voltage 3-Phase
Brushless DC Motor Drivers

»P.19
Power Device P P.21

Circulation Pump
Single-Phase Brushless DC Motor Drivers

»P.13

3-Phase Brushless DC Motor Drivers
»P.15

High Voltage 3-Phase
Brushless DC Motor Drivers

»P.19
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I Selection by Application

Brushed DC Motor Drivers
»P.09

3-Phase Brushless
DC Motor Drivers

»P.15  pP.17

Stepper Motor Drivers

»P.11

Brushed DC Motor Drivers Paper Transport

> P.09 3-Phase Brushless DC Motor Drivers P15 P P17
Stepper Motor Drivers ~ [» P11

Power Tools

Rotation
Brushed DC Motor Drivers
»P.09
3-Phase Brushless DC Motor Drivers

»P.15  pP.17

Gate Driver + Power Device

»P.21
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Water Heaters

Hot Water Supply Instantaneous
Circulation Pump
High Voltage 3-Phase
Brushless DC Motor
Drivers
»P.19
Outdoor Fan
High Voltage 3-Phase
Brushless DC Motor
Drivers
»P.19
) Q)
S ‘
Circulation Pump 3-Phase Brushless
Compressor High Voltage 3-Phase »P.19 DC Motor Drivers
IPMs (Intelligent Power Modules) ~ » P.20 Brushless DC Motor Drivers ; »P.15  pP.17
Power Device P P.21 %gﬁgteorBrDur?:é?Sss pP.15 pP.17
Mobility (AGV)
.v m
3-Phase Brushless DC Motor Drivers
»P.15  pP.17
Gate Driver + Power Device
»P.21
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Package List unit: mm)

VQFN Package

VQFNO016V3030 VQFN20PV3535 VQFN024V4040 VQFN028V5050 VQFNO032V5050 VQFN36
s0s0.1 6.2:0.1
3.00.1 3.5:04 4,001 5.040.1 00, w1 | e0s01
b= g - -~ | Br___19
E F 3 ht S _ 28 18
° 1PIN MARK Al S\ g 2 g3
e} w o
1PIN MARK 1PIN MARK q ©| o 36 10
« 1PIN MARK 1PIN MARK Q -
s x 1
e I — < 0.22:0.05 || G508
‘% 3 | % g 4 , g . 1% © @l m% «
oo &l - oo &) ] S ISts]
38 § / & § - ol & =21 ERN 2 ool =
LI [El0.089 39 o [EI0.08 38| § Bl008S Sol§ 2 N
o = oo| o A +1 2! o o
S o T S o Y S5
s 3 y E s S
20501 Coo 2420 co.2 12.—.-7¢°-1 . C0.2 3.4:01
5 1 6 5 s
- TUUT6 ol 2s 7 | 28 8 32 9
< d 73 Il d = =] = —
H g |2 < 4 g H = - o
< g ] 0 S| = <f_| ~ & o +
3 3 19 4 S IS ~ H <
ap 10 & aaqan T2 22 7 2og 3
i 18] ] [[73 = 5 S 16
075 +0.05 P 17 +0.05
|| J[o25138 05 || [o2s +998 LO!”‘ ‘ H 025 20104 075 41 0.4 { Hozsﬁo'm
VQFN Package UQFN Package VSON Package
VQFN040V6060 UQFN040V5050 VSON008X2020 VSON008X2030 VSONO010V3030
6.0£0.1
= 5001 2.00.05 2.0:0.1 3.0£0.1
§ 3 3 =
& & K <
< 3 = S
N MARI Q
TPIN MARK 1PIN MARK x 1PIN MARK 1PIN MARK
x 1 S
I —— % 7 z
gL P I —
A 28 q g 9 |- ool &
E[0.085 gg 9 g [210.05]S} 39 o gg g
27 < o F| 2
8 = o
Co.2 3.7+01 b= S &
A 1 » 1.520.1 °
C0.25 %0 1, -
- S S S - g = 3
i & 3 3 3 b E 3 - 3
3 i el m o S ] S gL ] tnnnnn -
3 20 20 o +0.05 thong 0.0 [
.05 1o 6
30[| |21 005 1" Pogs-oos 0. P 0.25%4, +0.05
‘ 30 21 07 o4l 02570701 — ozsfl 0.04 05 0.250,04
0.25+0.05 .50.1
075 | |05 -2570.04

VSON Package QFP Package SOP Package
VSONO010X3030 VQFP48C HTQFP64AV SOP8
12.040.2
3.0+0.1 9.0:0.2 5.0£0.2
10.00.1 (Max 5.35 include BURR)
- (4.3)
5 |48 8
S —
E
g % o L] Ok=32
S 2 i | o o
1PIN MARK S E i 0 99
HE T f 94 0
01457308 5 }
< Jl 16
S 125 L\ 1PN mARK 0145 *0.08 0595 | |!
- [UuUY - ] 3| 5
3L * K i SH g
< N o ~liolg -
S| = =] p= g —
mannn S 2 =
T [ 6 T |4 ol 0.42+0.1
o5l || 025 Q8% = slal 127
SOP Package
SOP28 SSOP-A24 SSOP-A54_23 SSOP-A54_36A
18.5+0.2 10+0.2
; i . 22,0402 22.0:0.2
(Max 18.85 include BURR) (Max10.95 \nclude BURF) o467 (Max 22.35 include BURR) s (Max 22.35 include BURR) astg
|28 15 24 13 23 15 . 36 28 3
AAARAARAAAAAAAARA |HERRAAAAAAAA CURRLRIE IR URIR LR R T
© a2 o O
ok O 33 EER-F 2
5| ¥ |0 230 B 3
BHEHEEHEEEHEEE T £ T £
1 14 1HHHHHHHHHH§ o s 0 j
S S
R N R SR R EEEEEEEEEEEEEEEEEEEEEER
015201 017 700 1 1 ! 2T 27201
0.27:0.1
g
8
3: %h =" \ %
o pac oF o
, 038201 5 08 [,0.38:0.1
: ol 01 g

0.120.1
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SOP Package

SSOP-B14 SSOP-B16 SSOP-B20 SSOP-B40
5.0£0.2 36102
(Max 5.35 include BURR) 5.0+0.2 6.5+0.2 Max 13.95 include BURR)
14 8
— 16 9 20 11 40 21
RARAARH RARAAAAR RARAARARAR RAARARRAARARAAARARAR
ol of o . o < oy o
3|3 33 3 i3 : 3% o Ollll2
ol 2 < < [lo 2 <| < |lo 8 < o @
O 3 EEEELLL LELRLLELR EELEEELEELEEELELLEL:
LR — H 1 10 1 20
BB 0.15:0.1 0.15:0.1
1 7 015201
3 oD e e Elmn
E 'Lg $ é!' T\HH\ jnlalniuininin/uinjuinininininivg
= ~I-|0sg E07] s
° S 5 | 0.22:041 Ooes 0.22:01
Sl oes 0.22:0.1 E - ! Lo22:01 g5

SOP Package HSOP Package

TSSOF6 HSOP25 HSOP-M28 18,540 HSOP-M36 18501
2,001 (Max 1 5936:0.2 BURR) (Max 18.85 include BURR) (Max 18.75 include BURR)
(Max 3.25 include BURR) +6° 6°
275101 418 27704 48
|25 14 28 15 3 28| |27 19
HARARA——HAAAARA [ AAARARRA————AARAARA FIRARARAAR TRARARAR
g g g < a9 35 =
E 23lo 3 N O 3 3 3
] N 6 2 s 0O &) N S
HHHHHEEJHHEEHEE RELLTE
1 13 - B py
1.95+01 0.25:01 1.25 516+01 o7+0.1
-2726.05
S s 3
A |
l,l:;l: [ | Eh ct} ?,l Ro =y
3 [ [042:38% ~T71los [l 0se:01 || — — b Valg
b 12.0:0.2 e 037308 Gooew
ailo| o8l
HSOP Package
HTSOP-J8 . . HTSSOP-B16 HTSSOP-B20 HTSSOP-B24
o 5.0+0. .5£0.
(Max 5.25 include BURR) (Max 5.35(include BURR)) (Max 6.85 include BURR) (Max8 157‘i*r31§%2!e BURR)
62 ©0) 40467 @0 ' 4o+6°
8 El El 5 o o -4 20 11 -4
HAAE 0l o
s T o 3 — = g3
% 3 < = 3 N & 2
3| 3 _ L N & o ¥[[0— — 2
Q ° LEEELELLLL —
HEEH g
EEALEE 0a2s |
1S e 0.05 8 o 017 *308 047 15088
0.545 IPINMARK 047 X563 1PIN MARK l 0177333 5 =008 . .
x Se o} I
s . ) S =3
g e 2 & =108/
T gla +8'8§1 T8 8 — T 8s £ 0.05
g2 = fel0.08 9 S Bl a3 0.24 ¥005 3 oes)| |02 1802 Eo.08®
H| H [Te} g 0.65 g g —0.04 R
EE gg e g8 33
olo
HSOP Package
HTSSOP-B28 HTSSOP-B40 HTSSOP-B54
9.7+0.1 13.6+0.1 18.5+0.1
(Max 10.05 include BURR) (Max 13.95 include BURR) (Max 18.85 include BURR) L +6°
(5.5) 478 8.4) 6.0 -4
o 15 o |40 r— 21
o o) puifl AARARAAAAAAARAAR o
£k 2l|fl & < - g 5
3 Q L _lg® o & g
N EELELELLLEY) — o [S]
ooos [ \ oy yacJo7 085
3, B
3! %
29 0 &]0.08[5) =
ol © =1
o o =
H H
| ©
©| O
ol ©
+0.05
0.65 024 75 04 [6[0.08@)
Small Package
SSOP5 MSOP8 MSOP10 29401
2.9+0.2 446 4o+6° (Max 3.25 include BURR) e +g:
5 N - 109876
) HAAAR
o i
=] gd g S
£ F 1 c H H
d| e —iz sl
]
123 S HHHEH
+0.05 12 345
. _013%0:03 0.145 +3.93 0451 | | 1PIN MARK 045 *0.08
2 r | < x
Fglg | N owdl S oErp i
= 8l 14220.04 3
=1k=] = +0.05 3
5| S 5 0.22% S
S19 9% ‘oo R oues\ 0.04 ElE 0% 0.00 +005
- . o9 .. X
s i EI00ET i =005 08w)
=S 28
o|lo o|o
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Package List unit: mm)

WL-CSP Package

VCSP50L1 UCSP75M2 UCSP75M3 VCSP85H2
1PIN MARK 1PIN MARK 1PIN MARK 1PIN MARK
o) 2 g = © E O o
= = o <
& E & &
- Q| S I
9 5]
1.6:0.05
o) % 2.60+0.1)55 3.00:+0.05/55/ x| 2.60£0.5| 5
Q|3 = oS|I H
ol T | =|
H| 0| 0| 0|
(9| : (R
IS SIS w0 I
 — ¥ = S S
] S } H 24-¢0.30:+0.05 b
9-¢0.25:0.05 1G[0.068 G 3 40-¢0.22+0.05 E E
3 3 E[0.05A8] 3 Bloosle) ol S
o 560009 r Fl8co0d00% g5o060 | -
B & $(e015)NDEX POST 2222 25| 2 E R B < (90.15)INDEX POST 199899 &
) : (¢0.15)INDEX POST X _(90-15)INDEX POST ¢ 2
o 0% © nl =] S g[o® 00 Ol )
[ B/ 00000 I 0o% oo T 4
7 5 o |$-0 00 0 o Bgo0000 a 16!23 ci o]
0.3+0.05 P=0.5x2 I A1234567 0.3+0.05 | |P=0.5x4
320, -05x
.30, 5x 0.3+0.1 P=0.4x5 0.3020.05 | | Po0.4x6
Power Package IPM Package
HRP7 HSDIP25 HSDIP25VC
9.395:0.125 3.5£0.25 38.0:0.5 A 3.5:0.25
39520 20x1.778(=35.56 1.5:0.05
(Max 9.745 include BURR) 0.28 SL 1-5;0-05 ossll 01(0 s )|~ i 5
i 1.778+0.2 | 1.778:02 || 16-05 i
3 |8.82:01 o Y
s (65 | 1905201 g 5t 9 N 0|95 = 5=
2 - T 8 ) a3 ml < 43 S8 3|
= E I 8.0 o SRS
o P ~ = ol 2-R1.6 r‘[y;t)i‘namﬁ g 3 g T 5 ! ERE 08
5 2 A5 3 Specular surface oL No. F 084N HEAT SINK SIDE 2-R1.6 # riypeNamey, 3 3 ~T[[\_HEAT SINK SIDE
a = 283 inis| TeUT 4Clo Specular surface &, | Lot No. = M
2 s/ e ) 028 E finish i - 1.5Min
b L=t 2 8-0.6 4-C12 o
] 2.54:0.2 — 806 i
234567 » ) E— 0.28 X S
0.8875, 4_50::5‘-20 14x2.54(=35.56) 2.5420.2 14x2.54(=35.56)
’ 05 05 95 05 05 =~
01 - 0.5 N ?
279 m 05 g 4
=08 9 2.656) =g
H| =2
i
o HEAT SINK SIDE_ 0|10 | (12)
HEAT SINK SIDE & 2lg 2756
& &/
Iy DETAILA DETAIL B R DETAIL A DETAIL B

IGBT/MOSFET Package

Indicates the JEDEC package notati

( ) denotes ROHM package type, [ ] JEITA code, () General code.

IGBT Package
TO-252

TO-263S (LPDS)

TO-263L (LPDL)

45
10.1
10.1 18
@]
1.22 o - Joo03
1.24) i ° @
g T RS
J_Eg 0.76
= 2.54 o6 0.62
' 5.08 [ 27
IGBT Package
TO-262 TO-220NFM TO-247N 6 5.0
160 86 *'iz_o
10 45 —
e
1.3 i < Ve
o Ko IVAANVARN
O N o
® 1.22 © b
O BE
10| |
1.30 & o L
< ‘ ‘ i ° |
© {1 w% 02 ~
o A2
& o
(=]
2&#‘ 0.76 0.76 |, o
. 2.7
5.08 o2 || |27 2.54 |254 062 |26 e 06
2.4
3
MOSFET Package
(TSMTS8) (HUML2020L8 Single) (HUML2020L8 Dual) (HSMTS8)
(DFN2020-8S) (DFN2020-8D)
0.25 03  0.65 2 33 26
3.0 08 2lo.175 f 1.0,,0.175 S
20 0.6 .0,0.175 20 0. ] tlenes -
E— = 3 ol | — 0‘67;T\T ] 025 S
< H H ﬁr* H ) o 3
o o (=) N @ |1 ] o) ] —
[e) o o o H,' IS 0-0.0¢ ~
o o o Ll 2
0.65 b 0 mr;rm! «{137_3 8 © ”“?\)”‘fz)"‘ﬁ o - P 8
= «|0.65 ; 10.65¢] S ,Pﬁm
S 1.3 11.95]
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MOSFET Package

(SOP8) HPLF5060 (HSOPS Single) (HSOP8 Symmetry Dual)
49:01, o 10°00s 3.2+0.1
— 435+0.2| oy 0212008 |, | wl 8 -
HHHHA [ 1 T T 0-0.1 o I
o~ = B 3 ~ ol
=k g H Jo g IBBIE
o O 9 A - N A 6 © ) ~o ~
o O ol & S < @ e L N
o © E O, = o 000 IT0.61
HE s/ T o7 |9 0.25 5 HoL ’
@ 02 E By e 1z 0% 102
1.27 < 0.20:£0.05/-0.01
o
MOSFET Package
TO-252* ppak) TO-263S(LPTS) TO-263AB(LPTL)
[SC-83](D2PAK)
6.6 23 104
o 5.35 05 4.8 |
=2k J =
(3
| =} N~
< El - 5 o
|(1> D - 2 8 ey N
oy © . )
|11 il
05
085, 075 l 078
23] 5087

MOSFET Package

(TO-220FM)*(TO-220FP) TO-220AB (TO-3PF) TO-247AD(TO-247)
15.5 5.02
3.6 2.0
4.7 i
o 4 7] s
©3.18 :t,,
Bl d}Lf 3
5 €
n
- L
ol ¥ 10
i ©
§ ﬂ E {13 . L T |
- : ~
e STozsdl i g
o
© ‘
2.54 H108 03] 2.75 b 40
1.2 0.6
241 ) |
_Jlose
5.45 | 5.45
Note1: *1 Taping code: TL1 Note2: *2 Packing code: C7 G Note 3: Please refer to the specifications for the dimensions.
LTR series Resistors
I . _ LTR10 LHRA18/LTR50 (Marking Code)
Xternal Dimensions unit: mm) LTR18/LTR100 (No Marking Code)
Part No. Size (ﬁfgg L w t a b (Top) . (Top) w
LTR10 1220 (0508) | 1.2+0.1 2.0£01 | 0.55x0.1 0.3:0.2 | 0.35x0.2 . _#_ . a#‘_ _ .
LTR18 1632 (0612) | 1.60.1 3.2:01 | 0.58x0.1 0.50.2 | 0.5x0.2 R10 . @
LTR50 2550 (1020)| 2.5:0.15 | 5.0:0.15 | 0.58+0.15 | 0.38+0.2 | 0.9x0.2 a ; b a% ¥ b
LTR100 3264 (1225)| 3.2¢0.15 | 6.4+015 | 0.55:015 | 0.4:0.25 | 1.13:0.25 Botiom) Botiom)
GMR series Resistors
. . GMR50/100/320
External Dimensions (unit: mm)
Part No. Size (‘If]‘;‘:]‘)* L w t b 1 1
GMR50 (ggfg) 5.00:0.25 | 2.500.25 | 0.40:0.15 | 2.05:0.25
GMR100 (gg‘?g) 6.40£0.25 | 3.20:0.25 | 0.40x015 | 2.75:0.25
GMR320 é;‘ﬁ) 710£0.25 | 4.20:0.25 | 0.40:015 | 3.10%0.25
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Index

Part No. Page Part No. Page Part No. Page Part No. Page Part No. Page

AG004DGD3 P.28, P.30 BD63524AEFV P12 BM62350MUV P18 R6004JNX P23 RGT80TS65D P24
AGO70DGS4 P.28, P.30 BD63525AEFV P12 BM62351MUV P18 R6006JND3 P23 RGT8BM65D P24
AG073DGS4 P.28, P.30 BD63565EFV P5, P32 BM62380MUV P18 R6006JNJ P23 RGT8NL65D P24
AG086DGD3 P.28, P.30 BD63572MUV P5, P32 BM6241FS P.20 R6006JNX P23 RGT8NS65D P24
AG087DGD3 P.28, P.30 BD63573NUV P.5, P.32 BM6242FS P20 R6007JND3 P23 RGT8TM65D P24
BD16805FV-M P.30 BD63576NUX P5, P.32 BM6243FS P20 R6007JNJ P23 RJ1GO8CGN P23
BD16852EFV-C P.30 BD63610AEFV P12 BM6244FS P20 R6007JNX P23 RJ1G12BGN P23
BD16860AEKV-C P.30 BD63620AEFV P12 BM6245FS P20 R6009JND3 P23 RJ1LO6CGN P23
BD16912EFV-C P.28 BD63710AEFV P12 BM6246FS P.20 R6009JNJ P23 RJ1L12BGN P23
BD16938AEFV-C P.28 BD63715AEFV P12 BM6247FS P.20 R6009JNX P23 RJ1P12BBD P23
BD16939AEFV-C P.28 BD63720AEFV P12 BM6248FS P20 R6012JNJ P23 RMS118NA-009 P.26
BD16950EFV-C P.28 BD63725BEFV P12 BM6249FS P20 R6012JNX P23 RMS308NA-008 P.26
BD2310G P22 BD63730EFV P12 BM63373S-VA P20 R6018JNJ P23 RMS318ND-002 P.26
BD2320EFJ-LA P22 BD63731EFV P12 BM63373S-VC P20 R6018JNX P23 RMS332ND-010 P.26
BD60223FP P12 BD6373GW P32 BM63374S-VA P.20 R6020JNJ P23 RMS332SD-011 P.26
BD61243FV P14 BD63740FM P12 BM63374S-VC P.20 R6020JNX P23 RMS332SD-012 P.26
BD61245EFV P14 BD6376GUL P5, P32 BM63375S-VA P20 R6020JNZ P23 RMS335ND-007 P.26
BD61248NUX P14 BD63800MUF-C P.28 BM63375S-VC P20 R6020JNZ4 P23 RMS338NA-005 P.26
BD61250MUV P14 BD63801EFV P12 BM63377S-VA P20 R6025JNX P23 RMS338ND-003 P.26
BD61251FV P14 BD6380EFV P12 BM63377S-VC P.20 R6025JNZ P23 RQ3G100GN P23
BD62017AFS P.20 BD6381EFV P12 BM63573S-VA P20 R6025JNZ4 P23 RQ3G150GN P23
BD62018AFS P.20 BD6382EFV P12 BM63573S-VC P20 RB030JNX P23 RQ3L090GN P23
BD62105AFVM P5 BD6383EFV P12 BM63574S-VA P20 R6030JNZ P23 RQ7G080BG P23
BD6210HFP P5 BD6385EFV P12 BM63574S-VC P20 R6030JNZ4 P23 RQ7L055BG P23
BD62110AEFJ P5 BD63860EFV P12 BM63575S-VA P20 R6042JNZ4 P23 RS1G120MN P23
BD6211F P5 BD6387EFV P12 BM63575S-VC P.20 R6050JNZ P23 RS1G180GN P23
BD6211HFP P5 BD6389FM P12 BM63577S-VA P.20 R6050JNZ4 P23 RS1G300GN P23
BD62120AEFJ P5 BD63910MUV P12 BM63577S-VC P20 R6070JNZ4 P23 RS1L120GN P23
BD6212FP P5 BD63920MUV P12 BM64070MUV P18 RD3GO03BBG P23 RS1L180GN P23
BD6212HFP P5 BD63940EFV P12 BM64300MUV P18 RD3G07BBG P23 RS1P600BE P23
BD62130AEFJ P5 BD63960EFV P12 BM64300MUV-EVK-001  P.26 RD3LO3BBG P23 RSJ301N10 P23
BD6220F P5 BD64220EFV P5 BM65364S-VA P.20 RD3L07BBG P23 RSJ650N10 P23
BD62210AEFV P5 BD6422EFV P12 BM65364S-VC P.20 RD3P08BBD P23 RX3G07BBG P23
BD6221F P5 BD6423EFV P12 BU24020GU P32 RD3P200SN P23 RX3G18BBG P23
BD62220AEFV P5 BD6425EFV P12 BU24033GW P32 RF4G100BG P23 RX3L07BBG P23
BD62221MUV P5 BD64350MUV P18 BU24035GW P32 RF4L070BG P23 RX3L18BBG P23
BD6222FP P5 BD65491FV P.5, P.32 BU24036MWV P32 RGS00TS65D P24 SH8K11 P16, P18
BD6222HFP P5 BD65492MUV P5, P32 BU24038GW P.32 RGSO00TS65E P24 SH8K12 P16, P18
BD6225FP P5 BD65494MUV P.5, P32 BU6821G P.20 RGS30NL65D P24 SH8K26 P16, P.18
BD6226FP P5 BD65496MUV P5, P32 BU6823G P20 RGS30TSX2D P24 SH8K39 P16, P18
BD6230F P5 BD65499MUV P.32 BUG69090NUX P14 RGS40NL65D P24 SH8K41 P16, P18
BD6231F P5 BD67173NUX P18 BUG6909AGFT P14 RGS50NL65D P24 SH8K52 P16, P18
BD6231HFP P5 BD6735FV P.5, P.32 GMR100 P25 RGS50TSX2D P24 SH8KA1 P16, P.18
BD62321HFP P5 BD6736FV P5, P.32 GMR320 P25 RGS60NL65D P24 SH8KA2 P16, P.18
BD6232FP P5 BD6753KV P32 GMR50 P25 RGS60TS65D P24 SH8KA4 P16, P.18
BD6232HFP P5 BD6758KN P.32 HP8M31 P14, P.16, P.18 RGS80TS65D P24 SH8KA7 P16, P18
BD6236FM P5 BD67891MUV P16 HP8M51 P14, P.16,P.18 RGS80TSX2D P24 SH8KB6 P16, P18
BD6236FP P5 BD68610EFV P12 HP8MA2 P14, P16, P.18 RGSX5TS65D P24 SH8KB7 P16, P18
BD6237FM P5 BD68620EFV P12 LTR10 P25 RGSX5TS65E P24 SH8KC6 P16, P.18
BD63001AMUV P16 BD68710EFV P12 LTR100 P25 RGTO00TS65D P24 SH8KC7 P16, P.18
BD63002AMUV P16 BD68715EFV P12 LTR18 P25 RGT16BM65D P24 SH8M31 P.14,P.16,P.18
BD63003MUV P16 BD68720EFV P12 LTR50 P25 RGT16NL65D P24 SH8M41 P14, P.16, P18
BD63005AMUV P16 BD69060GFT P14 QH8K51 P16, P18 RGT16NS65D P24 SH8M51 P.14,P.16, P18
BD63006MUV P16 BD6961F P14 QHBKA1 P16, P18 RGT16TM65D P24 SH8MA2 P.14,P.16, P18
BD63007MUV P16 BD6962FVM P14 QHBKA2 P16, P18 RGT20NL65D P24 SH8MA3 P.14,P.16,P.18
BD63015EFV P18 BD6964F P14 QH8KA3 P16, P18 RGT20NS65D P24 SH8MA4 P14, P16, P.18
BD63030EKV-C P30 BD6964FVM P14 QH8KB5 P16, P18 RGT20TM65D P24 SH8MB5 P14, P.16,P.18
BD63035EFV-M P.30 BD6965NUX P14 QH8KB6 P16, P18 RGT30NL65D P24 SH8MC5 P14, P16, P.18
BD63130AFM P5 BD6967FVM P14 QH8KC5 P16, P18 RGT30NS65D P24 UT6KB5 P16, P18
BD63150AFM P5 BD6968FVM P14 QHBKC6 P16, P18 RGT30TM65D P24 UT6KC5 P16, P18
BD63241FV P18 BD6971FV P14 QH8MA2 P.14,P.16,P.18 RGT40NL65D P24 UT6MA2 P14, P16, P.18
BD63242EFV P18 BD69730FV P14 QH8MA3 P14, P16, P18 RGT40NS65D P24

BD63251MUV P18 BD69740FV P14 QH8MA4 P.14,P.16,P.18 RGT40TM65D P24

BD6326ANUX P18 BD6981FVM P14 QH8MB5 P14, P16, P18 RGT40TS65D P24

BD63282EFV P18 BD6982FVM P14 QH8MC5 P.14,P.16,P.18 RGT50NL65D P24

BD63510AEFV P12 BD69830FV P14 Qssm31 P14, P16, P18 RGT50NS65D P24

BD63511EFV P12 BD6995FV P14 Qs8M51 P14, P16, P18 RGT50TM65D P24

BD63520AEFV P12 BH6766FVM P14 R6004JND3 P23 RGT50TS65D P24

BD63521EFV P12 BM62300MUV P18 R6004JNJ P23 RGT60TS65D P24
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ROHM Group Locations (Japan)

® Sales Offices

Kyoto Nagoya Sendai
Tokyo Matsumoto  Takasaki
‘Yokohama Nishi-Tokyo  Utsunomiya

© Manufacturing Facilities

ROHM Co., Ltd.

ROHM Hamamatsu Co., Ltd.
ROHM Wako Co., Ltd.
ROHM Apollo Co., Ltd.
ROHM Mechatech Co., Ltd.

ROHM Logistec Co., Ltd.
(Okayama)

ROHM Wako Co., Ltd.
(Okayama)

ROHM Apollo Co., Ltd. ————¢
(Fukuoka)

ROHM
Shiga

LAPIS Semiconductor Co., Ltd. J
(Miyazaki)

LAPIS Semiconductor Co., Ltd.

© R&D Centers

Kyoto Technology Center (Head Office)
Kyoto Technology Center (Kyoto Ekimae)
Yokohama Technology Center

LAPIS Technology Co., Ltd.

© Distribution Centers
ROHM Logistec Co., Ltd.

ROHM Mechatech Co., Ltd.

(Kyoto)
ROHM (Headquarters) &) —— LAPIS Semiconductor Co., Ltd. ® Sales Offices
Kyoto .‘\ (Miyagi) s ) .
Takasaki Sendai Manufacturing Facilities
Matsumoto / X @ R&D Centers
T 0 Utsunomiya o
@ Distribution Centers

L0 .Nishi-Tokyo %0
‘ () N Tokyo
LAPIS Semiconductor Co., Ltd. (Headquarters)

Nagoya LAPIS Technology (Kanagawa)

ROHM Hamamatsu Co., Ltd.
(Shizuoka)

ROHM Group Locations (Global)

® Sales Offices

ASIA ROHM Semiconductor Korea Corporation
ROHM Semiconductor (Beijing) 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.

AMERICA ROHM Semiconductor U.S.A., LLC

EUROPE  ROHM Semiconductor GmbH

® Sales Offices

@ Manufacturing Facilities
© R&D Centers

@ QA Centers

 Finland

¢ Germany
— SiCrystal
ROHM Integrated Systems (Thailand)

ROHM Mechatech (Thailand)
H

Thailand ong Kong
India @) \

T

ROHM-Wako Electronics (Malaysia) /

Malaysia /
Singapore

Beijing ¢
ROHM Semiconductor (China) @ ©

Shenzhen —

@ Manufacturing Facilities

AMERICA Kionix, Inc.
EUROPE  SiCrystal GmbH

ASIA ROHM Korea Corporation
ROHM Electronics Philippines, Inc.
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.

© R&D Centers

ASIA Korea Technical Center ASIA
Beijing Technical Center
Shanghai Technical Center
Shenzhen Technical Center
Taiwan Technical Center
India Technical Center/India Design Center
AMERICA Americas Technical Center
EUROPE  Europe Technical Center
Finland Software Development Center

® QA Centers

Korea QA Center
Shanghai QA Center
Shenzhen QA Center
Taiwan QA Center
Thailand QA Center
AMERICA Americas QA Center
EUROPE Europe QA Center

+~— ROHM Electronics Dalian

Detroit @
(H US.A ©
< Korea Santa Clara
QN
o\ Shanghai
L 2N Taiwan
\ Philippines

ROHM Electronics Philippines
ROHM Mechatech Philippines
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1) The information contained in this document is current as of December 1st, 2021.

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.

. R2051A
ROHM Sales Offices Contact us for further information about the products.

Santa Clara +1-408-720-1900
Boston +1-781-565-1138
Detroit +1-248-348-9920
San Diego  +1-858-625-3600
Mexico +52-33-3123-2001
Germany +49-2154-921-0
Stuttgart +49-711-7272370
Nuremberg +49-911-810452-26
France +33 (0) 1 40 60 87 30

United Kingdom ~ +44-1-908-272400
Finland +358-400-726 124

Spain +34-9375-24320
Hungary +36-1-950-5859
Italy +39-039-5783432
Seoul +82-2-8182-700

Beijing +86-10-8525-2483
Shanghai  +86-21-6072-8612
Shenzhen +86-755-8307-3008

Hong Kong  +852-2740-6262
Taiwan +886-2-2500-6956
Singapore  +65-6436-5100
Philippines +63-2-8807-6872
Thailand +66-2-254-4890
Malaysia +60-3-7931-8155
India +91-80-4125-0811
Kyoto +81-75-365-1077
Yokohama +81-45-476-2121
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