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POWER MANAGEMENT ICs AUTOMOTIVE LINEAR REGULATORS

Based on long term experience with Discrete Power Devices, ROHM Semi-

conductor offers a broad lineup of integrated Power Management ICs for i - “567 AEC-Q100 Qualified
. . . . : imary D Secondary
various applications. This includes a broad lineup of DC/DC Converters & LDOs
as well as fully integrated PMICs. All new products are especially focusing o0 IR wa
on low Iq for Green Energy and high reliability applications for the Industrial Smgmmmm -
Market. 1
Uttra Low @D Low l- Normal
6uA (Typ.) Above 30pA 300pA(Typ.) | BD50FATMGM
i Sueh v
H Rated Voltage Small Package Rated Voltage
PMICs for dedicated MCU platform —— ] o [T
45V Max. 50V Max. Max.
v v
Developed In Close Cooperatlon Wlth partners |Ike Intel! Renesas and NXP - BD733L5(3.3V)FP-C BD433M5(3.3V) BD3570Y(3.3V) BD3020/21HFP-M BD90COA(9V) BDxxGCOMEFJ-M BDxxHC5MEFJ-M
. . - 50VMAX, 0.5A LDO BDxxGA5MEFJ-M BDxxHCOMEFJ-M
ROHM'’s Power Management ICs offer complete solutions for embedded MCU Bamcoon | Weemwersrererc | Bosravvanable | wniotebsecerss | EDioconGy EDGGAMEFIM-C | BDAHASMER-M
BD733L2(3.3V) 45VMAX, 0.5A FP/HFP-M atondog Timer BD33COA(3.3V) 15VMAX, 0.3/0.5/1.0A BDxxHA3MEFJ-M/-C
p | atfo rms. BD750L2(5V) BD433M2(3.3) 50VMAX, 0.5A without Switch :75?&0@?{1“.90 aﬁg‘;ﬁgﬁ,‘vvﬁgg?a 10VMAX, 0.3/0.5/1.0/1.5A
S0 \?VDE?:?J(;V'\CI%S:\B,I)EFJIFPS-C gggg;i:gﬁ)w i Volzge Detectorand HFP/WFP2/FP2-C Sgﬁiﬁgmgjﬁm
45VMAX, 0.2A BD3575Y (Variable) \Watehdog Timer 26.5VMAX, 1.0 TVMAX, 0.51.0A
gg\fuizoMsA with Switch ‘%?"“‘CIZA? E%DA- (L:DO =0 iﬂ%ﬁ%ﬂi”w ?;’JJEE g’;"AG’M
- - - T with Voltage Detector 2 , 0.
Providing Solutions for SoC evuzrsrareesc suamooeo O
with Vc\lvagve Detector Ultra Small Package
apezcsryersc IEI
with Voltage Detector

Highlight: Ultra Low Iq Current LDO Regulators — BD7xxLx-C Series

ROBS . : N - @ . ) Current PartNo. HTSOP-18 SOT223-4F T0252-3
POWER MANAGEMENT IC : _ - e Ultra-low quiescent current: 6pA (Typ.) 00mA  BD733L2 v v v
o ] ¢ Qutput transistor: Low saturation Pch DMOS ouost IR -~ v v
(32 Typ.) —
¢ VCC maximum voltage: 50V ZO(:mAt‘ Egzzgi - — ;
utpu - -

e QOutput current: 200mA (Max.) / 500mA (Max.)
e Qutput voltage: 3.3V+2% / 5.0V+2%

e Enables low ESR ceramic capacitors Output Comparison

e Integrated output current control circuit 1.4 Cuershoot VGG-VOUT x 0.95 16V, 10=0mA
e Built-in thermal shutdown

® S

HTSOP-J8 S0T223-4

ROHM
CLOCK GENERATOR IC

1.2
1.0
0.8
0.6

0.4
@ 02 ROHM
0.01V/psec 0.1V/psec 1V/psec 2V/usec
TO252-3

Supply Voltage Fluctuation Slew Rate

Conventional

Changing Output Voltage (V)

Highlight: Ultra small 1x1mm LDOs

Tablet PCs /Ultrabooks

Key Features:

¢ Offering several series of CMOS LDOs in ultra small 1x1mm package
¢ High Ripple Rejection

e | ow Current Consumption

Lineup:
e BUXXTH5WNVX Series: 500mA; Vin: 1.7V to 6.0V; Output: 1.05V to 3.5V (4types) SSON004
e BUxxTD2WNVX Series: 200mA; Vin: 1.7V to 6.0V; Output: 1.00V to 3.4V (27types)
e BUxxUA3WNVX Series: 300mA; Vin: 1.7V to 5,5V; Output: 1.00V to 3.7V (31types)
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AUTOMOTIVE SWITCHING REGULATORS

ROHM Semiconductor offers a large selection of specialized High"ght: 2MHz Nano Pulse Control Synch ronous
DC/DC-Converters and LDOs for Automotive.
Buck Converter BD9V100MUF-C

Automotive Grade Buck Converters State-of-the-art 9ns Minimum ON-time Control
Pulse Width (ns)
AEC-Q100 Qualified ROHM
140 Conventional Product
v N . 120ns VQFN24V4040
rimail
Y G Secondary 120 —— Backside heat sink
1/10th the ON time of 1 1 achieves greater
Buck-Boost I D Buck 100 our conventional products - 1 : miniaturization
80 the smallest in the world* : i
60 1 1
External -- Internal 1 1
Quiescent Current 40 1 :
1
Ultra Low -- Standard 20 1 1
v 0 I 9ns
Control Mode Control Mode Control Mode Control Mode Control Mode General Product A General Product B General Product B ROHM  RoHM october 2017 study
‘Vods Sioae' Soce' Yo CEEEED .o Sioce’
BD9O3SAEFV-C BD9O15KV-M BD99010EFV-M BD0GOF-C BD9OB4OEFJ-C Booosatmuv-c  [NEN] Features: Current Mode Control Provides Easy Phase
0.8-13V, 100k-600kHz 0.8-10V, 250k-550kHz 3.3V, 2.0A, 200-500kHz BD9060HFP-C BD90640HFP-C Variable, 4.0A, . X -
Low-side FET OFF 0.8-VIN, 2.0A, 50k-500kHz 0.8-VIN, 4.0A, 50k-600kHz 0.3M-2.4MHz e Direct conversion from 48V to 3.3V or 5V Compensatlon
in Protected Mode BD99011EFV-M
5.0V, 2.0A, 200k-500kHz BD90620EFJ-C Bpoos21EFv-C  [NEI t OMH
(at 2MHz)
-6-10V, > iz X ¥ z Variable, 2.0A, . . -
Low-sid FET ON VIR, 208, S0ICE00KT oM e e State-of-the-art 9ns minimum ON-time control VIN BST [— a3y
in Protected Mode BD90610EFJ-C . . . :
0.8-VIN, 1.0A, 50-600kHz e Enables 1-stage buck configuration even with = PVIN
. O—— &N
large step-down ratios
Primary Switching Regulators Secondary Switching Regulators GND
REG COMP | v [}
Specifications: J: PGND il
e Input voltage: 16V to 60V I J_ LE

(Absolute Maximum Ratings 70V)

e Qutput switch current: 1A (Max.) Current mode control ensures easy phase
compensation with fewer external components

AEC-Q100 Qualified

Input Rail
Voltage (V) 2.52.6 2.7 3.5 3.6 3.7 3.8 3.9 4.0 4.5 5.0 5.5 5.6 5.7 5.8 5.9 6.0 7.0 8.0 9.0 10 12 14 16 18 20 24 26 28 30 33 35 36 40 42 48 50 60 70
Output . . . .
Current (A) Direct Conversion from 48V to 3.3V Mounting Area Reduction
Ext. BD9035AEFV-C Back-Boost 125°C MCU Power Supply by 2MHz Operation
¢ BD9015KV-M / ¢ BD9016KV-M 2ch L X | 30 (mm) 20 o)
Tek PreVu T I |
4.0 BD90640EFJ-C / BD90640HFP-C 125°C nput '
+ BD9S400MUF-C 125°C 2MHz e Ve “e 10
3.0 + BD9S300MUF-C 125°C 2MHz 1o smaller 0
25 BD90620EFJ-C / BD90620HFP-C 125°C R
SW Voltage o X 0 10 20 mm
PX] UD: ¢ BD8P250MUF-C 125°C 2MHz " - 0
+ BD9S200MUF-C 125°C 2MHz pettanett Pt Y— p——— o 10 20 20 40 50mm
¢ BD99010EFV-M / BD99011EFV-M
BD9060F / BD9060OHFP-C 125°C - 1175mm? (47x25mm) = 360mm? (18x20mm)
utpuf H 2 2
1.25 BD9610EFJ-C PP Ly 5.3y Voltage Inductorsize (Reference) 6mm?2 = 2.4mm
1.0 UD: ¢ BD9S1xxNUX-C 125°C 2MHz ¢ BD9V100MUF-C 125°C 2MHz
0.8 UD: ¢ BD8P250MUF-C + BD90302NUF-C Back-Boost 125°C 2MHz
0.6 ‘ BDQSOOONUX'C 125°C 2MHz CH1 20.0V Bw CH2 20.0V Bw M 200ns A CH2 r10.8v

New devices marked in red / UD: Under development / # Quasi-resonant / Series: Primary [48V]/  Primary [12V/24V] / |~ Secondary /  Rated Voltage / 125°C: 125°C available / CH3 2,00V Bw 46.60%

2MHz: fsw=2MHz switching
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INDUSTRIAL LINEAR REGULATORS INDUSTRIAL SWITCHING REGULATORS

Industrial linear regulators for Industrial Standard and Industrial Grade Buck Converters

Output* 0.1-0.15 0. - . - - - g External BD9x Series: Pin Compatible Standard Buck Converter Series
ROHM'’s single output buck DC/DC converters provide a power supply solution that satisfies your specification

MOSFET

Input* . . . .
4:50 — — requirements based on a matrix of input voltage and output current. In the product name of BD9x Family, the
= XX XX H 113 ” H [13 ” [13 ”
BD3010A BD357xY numeric value “9” following “BD” represents the “buck” topology, the subsequent alphabet represents the
BD3020 High voltage for maximum rated input voltage and the subsequent numeric value represents the output current.
BD4xxM2 BD3021 . automotive and
BD4269F) BD4269EFJ BD4xxM5 industrial — 3.3 5.0 12 24 48 50
BD42754 pt : : Part No. Description
23
i< BDxxFAT BD3650 BA78Mxx BA78xx BAxxDDO Output
BAXxCCO BDOODOA 6.0 |E| E E| E E
BDxxCOA BDxxFDO — e
BDxxFCO
5.0 BD9Cxxx
18 BAxxBCO  BAxxJC5 General B cries Topology
BD37210 . application 9:  Buck .
BD37215 4.0 BD9AXXX 8: Boost, Buck-_ Serial No.
15 BDxxGA3  BDxxGA5 BDxxGCO BD9Bxxx Boost, Inverting 00,01, 02,
BATITY S Series BDQPXXX BDQG.XXX Maximum Rated Input Qutput Current
10 BDxxHA3  BDxxHA5 BDxxHCO BDxxHC5 Series Series Voltage and Control Mode 1 <IA
Glsrd0l BHxxNB1  BUxxJA2 — BHxxMOA  BDxxIA5  BDxxICO 2.0 BD9ExxXx A <7V Current Mode 2: <2A
BHxxPB1  BUxxSA4 BDxxKA5 Ultra-low voltage/ Seri B =7V On-time 8 =3A
eries C: <20V Current Mode 4: <4A
BHxxRB1 BUxxSD2 BUxxSA5 Large current for D: <20V On-time ]
BHxxSA3 BUxxTA2 BUxxSD5 CPU/DSP (Dual 1.0 BDOVxxx E: =4OV Current Mode .
Series F: <40V On-time A: <10A
BUXXTD2 ? BD37201 power supply) GV 80V Cument Mode _
BUxxTD3 0.5 BD9GXXX Z: Controller
(XS &B  Low voltage/Low current for BD3507  BD3541 BD3506 BD3508 BD3509 BD3504 Series
portable equipment BD3540 BD3551 . BD3552 BD3512 BD3521 Note: There are some part numbers that do not conform with this rule
*Input Power Rail Voltage (V) / *Output Current (A)

BD3550

*Output Current (A) / *Input Voltage Rating (V)

Highlight: Ultra Small Low Ringing Switching Regulator

Highlight: High Voltage 100mA LDO Regulators

The BD9A302QWZ, BD9B304QWZ, BD9D322QWZ, and BD9D323QWZ adopt ultra small packages, reducing
* High output voltage accuracy : +1% Small surface mount package the surface mounted as well as the parasitic inductance existing inside the circuit. In addition, the ringing in
the switching waveform and unwanted radiation are reduced by decreasing the trace area of a loop that has
a large variation in the switching current on the PCB.

e Supports compact 1uF ceramic capacitors
e Qvercurrent protection, thermal shutdown
circuits

* High withstand voltage: 30V b':f:t_:,'fz::,xit:k Product example: BD9D322QWZ BD9D322QWZ Application Circuit

e Soft Start (ROHM standard Input voltage range:  4.5t0 18V S

e Qutput Current: 100mA mounting board) Output voltage range: 0.765t0 7.0V .

¢ Pin compatible with 78L series from other SOT89-3K Reference-voltage: 0.765V+1.6% " soot —
suppliers (4.5%4.095%x1.6mm) Output current: 3A on=t Enabie — | EN Caoor

sw Vour

Switching frequency:  700kHz
Integrated switch FET: 80mQ, 50mQ
Current consumption: 0.7mA

J_—
Line-up T re I

Part No. BD30 BD33 BD50 BD54 BD60 BD70 BD80 BD90 BDJO BDJ2 BDJ5
Voltage (V) 3 3.3 5 5.4 6 7 8 9 10 12 15

GND

Ultra Small Package UMMP008Z2020 LT
e Qutput 3A

e Large current per area
e 2.0x2.0mm = 4.0mm?2




10 | POWER MANAGEMENT

ISOLATED REGULATORS AC/DC CONVERTER & CONTROLLER

ROHM Semiconductor offers a wide line-up of DC/DC controllers for high ROHM Semiconductor offers a wide line-up of AC/DC Converters for external
voltage and high current applications, featuring various protection features MOSFET as well as fully integrated converters with internal MOSFETSs.
and isolated topologies.
AC/DC Converter IC Series BM2POxx Series
Non-Isolated Isolated Isolated Built-in 650V Super Junction MOSFET
(Built-in FET) (High-power controller) (Low-power controller)
600V , : : : . .-
< ROHM'’s proprietary super junction MOSFETs feature class-leading efficiency
BS7Gxxxx . . . , . .
HSONS Full Bridge and miniaturization. ROHM'’s broad lineup enables customers to select the ideal
<200V solution based on application requirements (i.e. current, protection circuits).
BS7Gxxxx
1oov Forward/Flyback . . . . - .
80V High efficiency contributes Improved efficiency Compact package achieved
100Vin Coupler to greater energy savings minimizes standby power through low heat generation
60V less Flyback
BD7GXXXX BS7Jxxx remen High-Power Compact Surface
48V BDIG/Hxxxx Active clamp ;;:::‘?;l?n:dowgsem:gj tandards fance winthe <210mW ;i‘::gggv * Insertion Type Mount Type
HTSOP-J8 Ay Over 90% possible 200 o777 - -1
staro foiion) Sty o
40V | s ot
§' 3 150 - EU Requirements
24V BDIC/Dxxx g H ES8 Requirement
BD9031FV-C B g | <toomw eactoov 5
5100 - ——— ]
o0V Flyback 40Vin Coupler ° ‘
EaslivEeeh st Resuired by EU DIP7 SOP8
BD9C/Dxxx BD7Fxxx Product Product |- — 9.2x6.35x4.3 mm 6.2%5.0x1.5 mm
EMEROT SMEROT A ¢ hd ¢ It;eal .for en.wbedded OIptin;izet; for compact
i . power suppliesand  devices
BD9763 FVM @AC100v @AC230V @AC100V @AC230Vv adapters
BDIA/Bxxxx High Flyback
BU9A/Bxxxx Current S

AC/DC Converter Control ICs for SiC Drive BD7682 Series
ngh“ght BD7EX00EFJ-LB feedback less. isolated ﬂyback Maximizing the performance of SiC contributes to dramatically improved

power savings and miniaturization

DC/DC controller
ROHM fuses analog design and SiC device technologies to maximize SiC
Key Features: performance and significantly reduce power consumption. SOP-J8s
¢ High-speed load response via adaptive on-time
control Features: Achieves greater miniaturization
e Automatic “light load mode” ensures high "1 e Internal driver circult maximizes SiC MOSFET Conventional Product BM2SCQ121NT
efficiency across all load conditions i performance s
e Eliminates the need for parts that cross the ® | ow-noise, high efficiency quasi-resonant

isolation boundary, improving functional safety
e Qutput voltage adjustable with external resistor
and transformer winding ratio
¢ Evaluation Boards available
e Small and compact solution

Secondary side
SBD load
compensation
function built-in

P system supports uo to 150W power supplies
based on 1 resistor

and the transformer ¢ Multiple protection circuits enable high voltage
winding ratio Operation

AGND  REF PGl
0 0

Ac/DC IC
—3

{D'"“Hcmievl a E@
§

+— 1

MOSFET drive voltage comparison

New development BD7Jxxx (Samples Q4-18 ) ) .
Type BD7F1 OOEFJ-LB BD7F200EFJ'LB p ( p ) MOSFET drive voltage comparison Control IC output voltage comparison

Absolute Max. Rating 45V 45V Operating Supply axTzm) 1

operating SUpp|y Range 3-40V 3-40V Voltage Range @ X (sicc::::::::iim) Excasvelywiranwa
SWItChIng Frequency 400kHZ(typ) 400kHZ(typ) up to 80V 10 20 2w” Y |
Current-Limit (MOSFET) 1.25A(typ) 2.75A(typ) >

10 20

Control IC perfectly matched to the drive
voltage range of SiC MOSFETs
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LED AND MOTOR DRIVERS

ROHM Semiconductor offers a wide range of high integrated LED and Motor Drivers for Automotive,

Industrial and consumer market.

Consumer and
Home Appliance

Integrated
Protection

integrated

Low Power
Integrated
Various Function

Automotive

Support
105°C Operation

Industrial and
General Purpose

High Reliability
(ESD, EMC)

Automotive LED Driver / Target Applications / Product Map

Exterior

Linear regulator type Switching regulator type

ROHM'’s Line-up

ADB

Function

High Power

Low i Product maturity
Power ‘ 1 Market trend
1
1
Simplicity 1 Efficiency is the key
Il

T T T T
Power Consumption

Automotive LED driver market is picking up with
DRL, CHMSL, leading the way and very mature.
Owing to the design flexibility of LEDs, RCL, turn
Indicator Lamps are also starting to go LED way.
Heat-dissipation is the key issue preventing Low/
High beam implementation, but with the advent
of ADB (Adaptive Driving Beam), LED will be the
key.

Interior

Function

RGB LED drivers

Product maturity
Market trend

Open-drain output

I I I I
8 12 24 ch

Dashboard lights, Ambient lighting, Dome and
Map lighting, Center stack lighting, and others
make-up the Automotive interior lighting.
Heads-up display also uses LEDs lights, as
shown in the block diagram in Page 13.

In interior lighting, the number of channels,
control interface, and to some extent the output
type (open-drain, constant-current, etc.) is the
key.

Automotive LED Driver / Line-up

Function Serial-In / Parallel-Out Drivers Function Constant Current Driver
RGB LED Drivers for cluster panels Part No. BD8372HFP/EFJ-M
Part No. BD8378FV-M (8ch) BD8374HFP/EFJ-M
BD8379FV-M (12ch) BD83732HFP-M
BD8388FV-M (8ch) BD83733HFP-M
BD8389FV-M (12ch) BD18340FV-M
BD2808MUV-M (24ch) BD18341FV-M
Head Lamps / DRLs —_— BD18342FV-M
- BD18343FV-M
Function Boost / Buck / Buck-Boost DC/DC BD18345EFV-M *
Constant Current Drivers BD18346HEN-M *
Part No. BD18351EFV-M *
under development

BD18391EFV-M *
BD18395EFV / MUF-M *

Cluster Panel / Car Navigation and AV Backlights E—

Function Boost / Buck / Buck-Boost DC/DC
Constant Current Drivers

Part No. BD9465MUV-M
BD81A44EFV / MUV-M
BD81A24EFV / MUV-M
BD81A74EFV / MUV-M

Matrix LED Controller

Function Matrix LED Controller

Part No. BD18362EFV-M
BD183xxEFV-M *

Automotive Motor Driver (AEC-Q100 Qualified) / Line-up

Output Rated Rated Operating Package FRD/REV/ Speed Error
Channels Input (V) Output Temp. BRK/Hi-Z Control Flag

Current
H Bridge Pre-driver / Apps: Power Window Lifter, Sun Roof Module, Wiper, Seat Positioning, etc.
BD16950EFV-C 1 (Half 2ch) 40V /5.5t0 40V - -40°C to 125°C  HTSSOP-B24 SPI Direct PWM -

H Bridge Driver / Apps: HVAC Damper, Door Mirror

BD16910EFV-M 1 60V /8 to 16V 1A -40°Cto 110°C  HTSSOP-B20 Parallel Direct PWM  OCP

BD16912EFV-C 1 40V /6 to 18V 3A -40°C to 125°C  HTSSOP-B20 Parallel Direct PWM  OCP, OVP, T, W m
BD16922EFV-M 2 60V / 8 to 36V 1A -40°C to 110°C  HTSSOP-B24 Parallel Direct PWM  OCP

BD16933EFV-C 1.5 (Half 3ch) 60V /7 to 36V 1A -40°C to 125°C ~ HTSSOP-B20 SPI X -

BD16938EFV-C 4 (Half 8ch) 40V/6.3t0 32V 1A -40°C to 125°C ~ HTSSOP-B28 SPI X -

BD16939EFV-C 3 (Half 6¢ch) 40V/6.3t0 32V 1A -40°C to 125°C  HTSSOP-B28 SPI X - m

Line-up for Brushless DC Motor

Hall Sensor Drive Three-phase Driver (AEC-Q100 Qualified)
Apps: HVAC Blower Fan, Battery Cooling Fan, Seat Fan, General-purpose Fan etc.

Part No. Motor Rated Rated Operating Package Speed Conduction
Driving Input (V) Output Temperature Control Type
Current
BD16805FV-M External N-N 60V /8 to 18V - -40°C to 110°C SSOP-B40 PWM 180°
BD63030EKV-C External N-N 50V /6.5 to 18V - -40°C to 125°C HTQFP64V PWM/DC 180° m

BD63035EFV-M Internal P-N 36V /8 to 28V 1.5A -40°C to 105°C HTSSOP-B20 DC 180°




MOTOR DRIVERS

ROHM Semiconductor offers a broad lineup of H-Bridge and stepper
motor drivers in a wide range of supply voltages, output currents and
channels. Features like VREF-PWM conversion for H-bridge drivers and
integrated protection functions grant high reliability operation, making
them ideal for a wide range of applications.

Output Current 1.0A 2.0A 3.0A 4.0A 5.0A 30.0A
Application V

3.3V 0.5 - 2.0A Brush DC Motor Drivers

0.5 - 0.8A Stepper Motor Drivers

0.6 - 1.0A Single-Phase Brushless DC Motor Drivers

MOSFET integrated H-Bridge Driver Lineup
Compatible - Easy to Use - High Reliability

Multiple

Protection
Circuits

HTSOP-J8
(4.9x6.0x1.0mm)

36V Brush Motor Driver
: ICs BD62110AEFJ

Vee (3 Regulator

0.7-1.3A

3-Phase Brushless DC Motor Drivers

0.5 - 3.0A

Brush DC Motor Drivers

0.8 - 2.2A

Stepper Motor Drivers

1.2-3.5A

Single-Phase Brushless DC Motor Drivers

1.0-3.5A

3-Phase Brushless DC Motor Drivers

0.5 - 5.0A

Brush DC Motor Drivers

0.8 - 3.0A

Stepper Motor Drivers

1.5-3.5A

Single-Phase Brushless DC Motor Drivers

1.5-3.5A

3-Phase Brushless DC Motor Drivers

2.5A- ...

Gate Driver + Power Device

2.0A

High Voltage 3-Phase Brushless DC Motor Drivers

2.0A-...

Gate Driver + Power Device

1.5-25A

High Voltage 3-Phase Brushless DC Motor Drivers

2.5A-...

Gate Driver + Power Device

10 - 30A

IPM Intelligent Power Modules

Highlight: EVK based on Arduino Platform

e Supports 1 stepper motor (or 2 DC motors)
¢ Designed to be stackable (max. 2 shields are
supported)
e Package: HTSSOP-B28
e Driver IC: Re-use board for multiple
pin-compatible ICs:
» BD63710AEFV
* BD63715AEFV
* BD63720AEFV
* BD63524AEFV
» BD63843EFV
» BD63847EFV
» BD63873EFV
e Motor Voltage: 8 to 28V /19 to 28V / 19 to 42V
e Max. Motor Current: 1A/ 1.5A/2A/2.5A

« BD63875EFV
« BD63510AEFV
« BD63520AEFV
« BD6425EFV

» BD63872EFV
« BD63876EFV

Driver
Buck Jumper J1
Header BD9G101G | _controlled
—— 3 |eum e 7V out r

Screw
Terminal

Screw 4 wires to Bipolar
Terminal Stepper

BDE30xx 1 1 GND in case of
Motor Unipolar

In case shield 2 is
stacked on this one this
header will supply VM to
shield2

Voltage
Dividers

Jumper J1
controlled

Quad | Quad
2:1 21

Arduino
Vin

Jumper J1

controlled Arduino GND

Use only when shield is
stacked to another one

seafaae 1) 2 ,3 Veo
H : Forward ) 5 -oI [ILA“IJ |-
INT: Reverse | | S | 2 2) OUT1
|N25é§: Brake £ 2 ¢¢—(8) our2
ol Open S o 1:|
o—(14) GND

Simple
Interface

Standard H-Bridge Drivers for Brushed DC Motors

1ch

High Voltage

>36V
BD6230F(0.5A)

Mid Voltage
~20V (Motor)

BD65491FV(1.2A)

Mid Voltage
~18V

BD6220F(0.5A)

Low Voltage
~10V (Motor)

BD6736FV(1A)

Low Voltage
~7V

BD6210F(0.5A)

BD6231F(1A)

BD65496MUV(1.2A)

BD6221F(1A)

BD65494MUV(1A)

BD6210HFP(0.5A)

BD6231HFP(1A)

BD6222FP(2A)

BD6376GUL(1A)

BD6211F(1A)

BD60203EFV (1.7A)

BD62105AFVM (0.5A)

BD62120AEFJ (2A)

BD63130AFM (3A@50V)

BD63150AFM (5A@50V)

BD6232FP(2A)

BD6222HFP(2A)

BD6211HFP(1A)

BD6232HFP(2A)

BD6212FP(2A)

BD6232HFP-LB (2A)

BD6212HFP(2A)

BD62222HFP(2.5A)

BD62321HFP(3A)

BD63573EFV (1.2A)

BD62110EFV(1A)

2ch

BD6236FP(1A)

BD65492MUV(1A)

BD6225FP(0.5A)

BD6735FV(1A)

BD6236FM(1A)

BD6226FP(1A)

BD6237FM(2A)

BD63565EFV (1A)

BD62220EFV(2A)

BD62210EFV(1A)

New devices marked in red
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MOTOR DRIVERS

MOSFET integrated Stepper Driver Line-up BLDC Driver - MOSFET integrated ICs
Wide Line-up - Easy to Use
¢ Low Vibration / Silent Drive Single Phase BLDC Three Phase BLDC
36V Stepper Motor ol Protecton it Sine Wave Drive, Tunable Parameters Drivers mainly for Drivers for Fan
Drivers > * Low Power Consumption / High efficiency Fan Motors Motors and others

on.oo (9 [ oo | Low stand-by and operating current
o o * High Reliability

Integrated protection circuits, large voltage/
current margins

VREF

i

iIH

HTSSOP-B28

W
Ju A E )):

3
No Charge

Pump
Required

_|

Control Logic

Blank Time
PWM Control

'°||: A A
Oscillator
A A I-

Mixed Decay
Control

BLDC Driver - MOSFET integrated IPM Modules

Voc: 300V

$

Vee: 15V

ROHM offers a product family of pin compatible

conmntcurent High Voltage BLDC Motor Drivers —
e This allows the selection of the required DRIVER
Energization, Voltage and Current Rating tailored = M
for the customer’s application
Stepper Drivers ICs for Bipolar Stepper Motors * This can be realized by pairing a Controller IC
with a Driver IC or by selecting the Combined
High Voltage Standard Type Standard Type Standard Type Low Voltage Controll Dri T _
~45V ~36V MicroStep ~36V ¥:Step ~36V ¥:Step ~15V ontrofler + Uriver lype Hal signals
PARA-IN BD6422EFV(1A) - BD6290EFV(0.8A) BD63940EFV(1.2A) BD6380EFV(1.0A)
- BD60223AEKV(1.5A)  BDE393FP(1.2A) BDB396OEFV(1.5A) BDE381EFV(1.2A) Controller Series Driver Series Combined Controller + Driver Series
- - BD6395FP(1.5A) BD68720EFV(2.0A) BD6382EFV(0.8A) SSOP-A24 SSOP-A54 23 SSOP-A54 36
- - BD68G10EFV(1.0A) - - 150° BD62012AFS 600V/1.5A 600V/2.5A 250V/2.0A 600V/1.5A 600V/2.5A Motor Poles
- - BD68620EFV(2.04) - - Energization BD62012AFS ~  pme202FS ~ BM6203FS  120° BM6213FS BM6204FS BM6205FS -
- - BD63888AEKV (1.5A) - - Sine Wave BD62011AFS Energization
- - BD68710EFV(1.0A) - - izati 150° 14 6 7 -
Energization BD62014AFS BM6214FS BMG6206FS BM6207FS

- = BD68715EFV(1.5A) Energization

CLK-IN BD6423EFV(1.0A) BD63510AEFV(1.0A) BD63620AEFV(2.0A) BD63610AEFV(0.8A) Sine Wave  BM6215FS BM6208FS BMG6209FS -
Energization BM6228FS BM6229FS 8 L=
BD6425EFV(1.5A) BD63511EFV(1.0A)  BD63710AEFV(1.0A) BD63810EFV(0.8A) e s =
- BD63520AEFV(2.0A) BD63715AEFV(1.5A) oroved ENM versions marked mred
- BD63521EFV(2.0A)  BD63720AEFV(2.0A)
- BD63524AEFV(2.5A) BD63725BEFV(2.5A)
- - BD68SSSAEKV(1.5A)

BLDC Driver - IGBT integrated IPM Modules

_ BDG3525AEFV(2.5A) BD6E3873EFV(1.0A) — - . Input  Thermal Package 600V/10A [NZAET.N 600V/30A
- BD63843EFV BD63875EFV(1.5A) - - Key Features: Freq.  Protect.
- BD63847EFV - - - ¢ 3phase DC/AC Inverter <6kHz TSD HSDIP25  BM63363S-VA BMB3364S-VA —
- BD63860EFV = = - * 600V /10, 20 and 30A (Max. Current Rating) HSDIP25VC BM63363S-VC BM63364S-VC —
CLK/PARA - BD63910MUV(1.0A)  BD63730EFV(3.0A) - - * Int. Built-in Bootstrap Diode VOT  HSDIP25  BM63563S-VA BMG35645-VA —
-IN = BD63920MUV(2.0A) BD6383EFV(1.0A) - _ * Int. High Side IGBT Gate Driver(HVIC) - HSDIP25VC  BM635635-VC BM63564S-VC —
- - BD6385EFV(15A) - - SOI Process <20kHz TSD HSDIP25 BM63763S-VA BM63764S-VA BM63767S-VA
- - BD6387EFV(2.0A) - _ * Int. Low Side IGBT Gate Driver(LVIC): HSDIP25VC BM63763S-VC BM63764S-VG BMB3767S-VC
- - BD6389FM(2.2A) - - * Thermal Shutdown (TSD) voT HSDIP25  BM63963S-VA BM63964S-VA BMB3967S-VA
New devices marked in red * Fault Signal (LVIC): SCP (Low Side IGBT), TSD, HSDIP25VC  BM63963S-VC BM63964S-VC BMB3967S-VC
UVLO Fault
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VOLTAGE DETECTORS / RESET ICs & SWITCHES

The ROHM Semiconductor voltage detector IC series include a wide selection of Reset ICs with high
accurate detection of £1% , low current consumption, small thin packages and wide range of detection
voltages. Default SSOP packages are pin- and function-compatible, so they can be used as replacement
for existing IC.

BATTERY MONITORING ICs

Li-ion Battery Monitoring LSI

ROHM Semiconductor/Lapis Semiconductor provide various Battery Monitoring
ICs for industrial & automotive applications based on our dedicated high voltage

ROHM GROUP

Standard With Adjustable Delay Time With Fixed Delay Time (ms) Bipolar
Detection . a -
Voltage (V) Open Drain Open Drain CMOS Open Drain CMOS Open
50100 200 400 50100 200 400 Collector
4.9 "”(.'J(_')(E'D "”003 = (E'D g 3
O X X X O X X X oo xlog 3
4.8 Xx3XE X xS XX X % X% % x
X XX JdW X XX JdW X X WX X L
00 00 00 0 0 [N NN N Al A AN | ™ ©
4.7 YT ST ST 0 Lol NYoNTo] Yo} x x
[afalalalal [afalalala) [aYa) [a)l faYa) fa) .
16 mom@m@mm mom@mmm o m m|mm [} X x K xS X x KKk
) (0} S (ONONO)
coo8939 %o SSTER
~ mrm§§§§§mrw§§x§§
TEEEEEEIE R L
25 uv’@?<r<r<r<r<r gggﬁ‘ﬂ‘ﬁ‘ﬁ‘ﬁ‘
falla s =R R R Wa |l Vo Wa la l R R o Na
2.4 W m w w DONOODODODODOD|OOOODO@D@DM 5
OTw O o o %
2.3 X X X X X X X X X X X X 2
DD | 556 — JJ K 588 =
29 S5 et S S Q
. DDD ol o) o e R o e [}
21 mmm mmm mmm mmm
2.0
1.9
1.0
0.9

% under development

Highlight: AEC-Q100 Qualified - SSOP5 (SOT23-5) package
Automotive Voltage Detectors

Current Temperature Detection voltage
consumption range accuracy
BD48ExxG-M Nch Open
drain output - 0.85pA(Typ.) xx=23 to 60
BD49ExxG-M CMOS 2.70pA(Max.) 1% (2.3V to 6.0V 0.1VStep)
output - oo
BD45ExxG-M Nch Open (Ta=+25°C) xx=23 to 48
drain output Built-in 0.85pA(Typ.) -40°C to (2.3V to 4.8V 0.1V Step)
BD46ExxG-M  CMOS Delay 4.73uAMax.)  +105°C +4% y=5(50ms), y=1(100ms),
output (Ta=-40°C to +105°C)  y=2(200ms)
BD52ExxG-M Nch Open
drain output Adjustable  0.85pA(Typ.) xx=23 to 60
BD53ExxG-M CMOS Delay 2.70pA(Max.) (2.3V to 6.0V 0.1VStep)
output
BD52xxG-2C Nch Open
drain output Adjustable  0.27pA(Typ.) -40°C to +3% xx=09 to 50
BD53xxG-2C CMOS Delay 1.60pA(Max.) +125°C (Ta=-40°C to +125°C)  (0.9V to 5.0V 0.1VStep)
output

LAPIS

SEMICONDUCTOR

tolerant wafer process and energy saving circuit design technology. Depending
on system design, customers can use either a stand-alone device, an analog front-
end (AFE) or a chipset (AFE+MCU).

Typical Applications Technology
A Features
200cells Serial Cells )
720V Industrial & Automotive ¢ High voltage tolerant
— handling up to 16

Vacuum Bicycle | I

1‘;—‘)923 P$;\:::r Cleaner ESS cells
ups  CV/HEVIPHV e Full-fledged

" protection

3cells

108V functionality

e Energy saving design
e Optimized detection
accuracy

OO0 0

3.6V )

Capacity

1cell

Line-up

Stand-alone Type

Stand-alone type Battery monitoring LSI protects battery pack without microcon-
troller control. With additional microcontroller, cell voltage measurement and other
functions are available.

Type Part No. Cell Series Voltage Driver
Connection Detection
Stand-alone ML5203 4-7 +15mV NMOS FET
ML5233 4-10 +15mV NMOS FET
ML5235 5-13 +15mV NMOS FET
ML5245 5-13 +25mV NMOS FET Upgraded from M5235 [ NEW |
ML5232 14 +20mV NMOS FET Max series for secondary protection

Dual over-voltage alarm outputs
Supports cell balancing

Analog Front End Type

Analog Frond End type Battery monitoring LSI protects battery pack and supports
functions such as cell voltage measurement, cell balancing and other functions,
with controlled by microcontroller.

Cell Series Voltage Driver
Connection Detection
Analog ML5236 14 +15mV NMOS FET Highside
Front End ML5238 16 +10mV NMOS FET
ML5239 16 +10mV NMOS FET Multistage connection
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=—/ Visit our support for AC/DC and DC/DC products:

www.rohm.com/acdc-support

www.rohm.com/dcdc-support

The content specified in this document is correct as of 1st July, 2018.

No copying or reproduction of this document, in part or in whole, is permitted without the consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter "Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request. Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and ope-
rations of the Products. The peripheral conditions must be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

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 and other parties. ROHM shall bear no responsibility whatsoever for any dispute arising
from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment,
communication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of
the failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM shall bear no responsibility whatsoever for your use of any Product outside of the
prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller,
fuel-controller or other safety device). ROHM shall bear no responsibility in any way for use of any of the Products for the above special purposes. If a Product is intended to be used
for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required
to obtain a license or permit under the Law.

ROHM Sales Offices Eu FOpPe€ Contact us for further information about the products.
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