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Pickup

Application Configuration Examples

FRONT

| Application | | Type | LED Driver Discrete |
High/Low Beam, DRL, Fog, Position
—  Multiple LEDs ——  Simple Dri —— , BD183S1EFV-M(RS)
e RS GRS #BD18353EF\-MMUF-M(P$6) Buck converter
, <MOSFETs>
> FewLEDs Simple Drive ~ —7—  %rBD18394EFV-M/MUF-M(P.3) MOSFET: RSx/RD3 series(P.17) O
High Current Load YBD18391/5EFV-M(P.4) Diode: RBR/RBxx8 series(P.18) Y
H L~ BD1834x-M series(P11-12) ,’
Corresponds 10— BD183G4EFV-MMUF-M(P3)
Gl *BD18391/5EFV-M(P.4) Buck-Boost converter
i <Diodes>
~——  Under Planning
MOSFET: RSx/RD3 series(P.17) ' &
Few LEDs —T Small Size —> %BD18336NUF-M(P.13)

"~ Low Current Load

L—>

Turn lamp

—>  Controller type

 ——

Internal MOSFET —>

e m—

™ Sequential Turn

L e i
| —

L—>

— Convennonal Turn T

—

Without MCU

e

With MCU

—_—

Controller
Internal MOSFET/

BD1834x-M series(P.11-12)
BD837x-M series(P.14)

BD18351EFV-M(P.5)
YcBD18353EFV-M/MUF-M(P.6)

BD18362EFV-M(P.8)

7¢BD18394EFV-MMUF-M(P.3)
¥:BD18391/5EFV-M(P4)

Under Planning

BD18337EFV-M(P.9-10)
BD18347EFV-M(P.9-10)

Nch MOSFET
BD1834x-M series(P.11-12)
BD18337EFV-M(P.9-10)

Diode: RBR/RBxx8 series(P.18)

Matrix SW/ADB

MOSFET: RSx/RSD series(P.17)
Diode: RBR/RBxx8 series(P.18)
Shunt Resistor: LTR series(P.19)
Chip Resistor: SFR series(P.20)

Linear Driver

PNP Transistor: 2SAR573(P.17)
MOSFET: RJUOO3NO3(P.17)
LED: PSLO30x series(P.17)
Chip Resistor: SFR series(P.20)

o

<LEDs>

=

-

<Chip Resistors>

S e
8 4

BD18347EFV-M(P.9-10)
Buck LED Driver

Rear/Side

Rear lamp Boost, Buck-Boost LED Driver
Tail/Stop Small Size — %BD18336NUF-M(P.13) Matrix SW LED Controller
Controller BD18340FV-M(P.11) . LLiJnedar tépe L|ED Dri\:er

i _‘éi - Unader Developmen

Internal MOSFET/ R BD18337EFV-M(P.9-10) P

4ch BD18347EFV-M(P.9-10) *Before using the Products, please verify the numerical values,
|ntefna|1Mr?SFET/ BD837x-M series(P.14) data, and functions listed in the latest datasheet.
Cl

Pickup = LED Driver Lineup for Automotive Lamps

LED channel
& number
4 4 N~ Y4 N
Long chain
6 to 15 LEDs BD18351EFV-M(Boost, Buck-Boost)
Y<BD18353EFV-M/MUF-M(Boost, Buck-Boost) i
YvBD18312MUF-M(1ch Boost#2ch Buck)
Multi channels . i
ront light
StoBLEDs _ ’ #BD18391EFV-M || #BD18395 ||/(BD18394
I 1ch Buck 1 EFV-M 1 EFV-M/MUF-M
a _ Integrated FET(1A) 16h Buck 1ch Buck
BD1834x series(Controller) Integrated Controller
Multi channels 7BD18336NUF-M(Small PKGf1ch) FET(2A) Front light
1 to 3 LEDs Y¢BD18347EFV-M/BD18337EFV-M(FET/4ch) (LED/Laser)
S RCL/DRL/Turn/CL/Fog/High Igw beam
[ | | ] L
e
One channel BD837x series
110 3 LEDs (Integrated FET/up to 500mA)
RCL/DRL/Turn/CL/F
. it | AN AN J
( Buck LED Driver ) [ Boost, Buck-Boost LED Driver | Linear LED Driver | *Uner Development
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Under

pevelopment /. BUCK LED Drivers featuring Fixed Switching Frequency Control

BD18394EFV-M/BD18394MUF-M

Key Features Block Diagram
M Synchronous rectification buck LED drivers ol ]
M Hysteresis function v | L, 1 ot
1 I
M Operating voltage range: 5.0V to 70V 3en EG B o -
M LED voltage range: 2.0V to 60V GNDA Bk
M Switching frequency: 100kHz to 500kHz = M| s,
L Res LED+
H Fixed switching frequency control L4 T = g
. S d t f ti It Levelgéhiﬁev GL 5 Q2
pread spectrum runction Control Set E Cour
Logic L] &
M High-side LED current detection function ﬁﬂ]_‘ PGND I
. i . SNSP -LE%?ggu j PG:ﬁD LED—
Bl PWM/DC dimming function el p— St
UVLO ense
M Supports matrix drive L S Jswsn
M LED open/short detection function
M UVLO, TSD, OCP functions ot
Sense

Target Applications Package

M High/Low Beam * ) 0
M Tail-Stop Lamp, DRL ) 0 Q

M Position/Turn Lamp

HTSSOP-B16 VQFN24FV4040
W(Typ) X D(Typ) X H(Max) W(Typ) X D(Typ) X H(Max)
5.00mm X 6.40mm X 1.00mm 4.00mm X 4.00mm X 1.00mm

Advantages of EMC Countermeasures(Fixed Switching Frequency Control)

® Fixed switching frequency control addresses automotive EMC standards such as CISPR25 by focusing on switching frequency
fluctuations that are issues of OFF time control.

® |n addition, combining with a spread spectrum function ensures sufficient margin for automotive EMC standards.
® Hysteresis control provides faster response when changing the number of LEDs compared with current mode.

OFF Time Control Fixed Switching Frequency Control

® Constant ripple control amplitude ® The ripple current amplitude will fluctuate
® Switching frequency fluctuation ® Switching frequency is constant.

— Problem for EMC countermeasures — Facilitates EMC countermeasures
Kmmmmmmmee- fswy -----------3 Dig--mmmmmmmmm e fswz------------ > €-mmmmmm s fswy ----------- b S fswz ------------2 >

VLED fswi # fsw2 VLED fswi = fsw2
Response Good Response Good
- Dependant on input/ - )
Frequency Stabilization output conditions Frequency Stabilization Fixed
® Hysteresis control ensures good response. ® Constant Switching frequency simplifies filter selection.
Hovyever, the switchirjg frequency will vary depending on ® Combining with spread spectrum contributes a compact filter size.
the input/output conditions. ® Hysteresis control ensures good response.
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Buck LED Drivers featuring OFF time control (built-in switch FET)

BD18391EFV-M/BD18395EFV-M

Key Features

M Buck LED drivers with
built-in FET featuring OFF time control

M Hysteresis control
M Operating voltage range: 4.5V to 70V
M LED voltage range: 0V to 60V

M LED current setting range:
0.1A to 1.0A(BD18391EFV)
0.2A to 2.0A(BD18395EFV)

M Switching frequency: 25kHz to 1MHz
M Standby current: OuA(Typ)

M Output ON resistance: 0.17Q(Typ)

Hl PWM/DC dimming function

B Supports matrix drive
(output capacitance: less than10nF)

M High-side LED current detection function
M LED open/short detection function
M UVLO, TSD, OCP functions

Target Applications

<Layout Example>

M High/Low Beam
M Tail-Stop Lamp, DRL
M Position/Turn Lamp

Block Diagram

Output OFF

f\_sf_ PROTECT
= [

DRV
t— VINUVLO SET|LOGIC

Low Voltage
Detection

Package

HTSSOP-B20
W(Typ) X D(Typ) X H(Max)
6.50mm X 6.40mm X 1.00mm

OFF Time Control

® |ED drivers that light up multiple LEDs through matrix control, such as ADB and dynamic indicators, require fast response, reduced LED rush
current, and minimal fluctuation in the average current when changing the number of LEDs.
OFF time control keeps the LED current ripple constant by detecting LED peak current with comparator and fixed OFF time control of buck

converter.

The above requirements are realized because no phase compensation is necessary and output CAP can be minimized.

Sample Waveforms When Changing the Number of LEDs(BD18391EFV-M)

T um'

No. of LEDs
16 lamps=1Ilamp

SIS S B S L w8 e s e [

e ]

Il |||||H LA

16 lamps is the same

E The average current for 1 lamp and j
- [

No overshoot or rush current
when changing from 1 lamp to 16 lamps

]

B S e P S e S e e e [

16 Iamps

No. of LEDs
16 lamps=0 lamp

SN SN S S N S e

[ame ]|

16 Iamps

Fast response when returning from

0 lamps to 16 lamps
No overshoot or rush current

<Condition>
SW: 30V/div@DC
VLED: 20V/div@DC
ILED: 200mA/div@DC
Time: 50usec./div

The LED voltage and current are

immediately stabilized when
changing the number of LEDs

Fast return even when
all LEDs are OFF

Automotive LED Drivers Selection Guide 04



Boost LED Driver

BD18351EFV-M

Key Features

M 1ch boost LED driver

M Operating voltage range: 4.5 to 65V

M Boost voltage range: 6.0 to 65V

M High accuracy power supply: 2.5V+3%

M LED current accuracy: +3%(-40°C to +125C)
M Switching frequency: 200kHz to 700kHz

Il PWM/DC dimming function

M Built-in PWM generator

M High-side LED current detection function
B Spread spectrum function

M LED open/short protection function

M UVLO, TSD, OCP functions

M Self-diagnostic function(FAIL)

Target Applications

M High/Low Beam
M Tail-Stop Lamp, DRL
M Position/Turn Lamp

Block Diagram

MCU Power Suppl
3.3V/5.0V 2D

FAIL

LOGIC CONTROL

PWM DRV
Dimming

GND &

HTSSOP-B24
W(Typ) X D(Typ) X H(Max)
7.80mm X 7.60mm X 1.00mm

Spread Spectrum Function

® Spread spectrum(spread spectrum clock generator) is a function that mitigates noise concentration at a certain frequency(switching frequency
and its harmonics) by intentionally modulating the switching frequency. It is effective in reducing the peak noise.

® The EMC level required for automotive applications is expected to become more stringent in the future following the continued
electrification of vehicles and adoption of ADAS/Autonomous driving, but adding a spread spectrum function provides a better margin against
automotive EMI standards such as CISPR25. This is why it is possible to decrease the size of the input filter block by optimization of filter

components.

CISPR25/Conduction Emission Test Comparison

® Comparison of noise measurement result with 17 type filter constants required to meet CISPR25/Class 5

(8 white LED in series, ILED=300mA)

Conventional Product(without Spread Spectrum)

70

— Peak
60 - — Ave
50 —
S:I“ 40 ﬂ —| Calsss |— ﬁmm
g I .
] '
e
0 E _‘I“"r C o}
-10 —.ﬁ_
-20

150k 500k M 2M 5M 10M
Frequency(Hz)

[T Type Filter Constants] Inductor: 4.7uH, Capacitor: 220pF

BD18351EFV-M(with Spread Spectrum)

70

I I —— Peak
60 ‘I] — Ave
50 ——ﬂ] — AMN(PK)
40 IF—l Calss5 — AMN(AV)

30 | p

20
10
0
-10

Voltage(dBuV)

150k 500k 1M 2M 5M  10M
Frequency(Hz)

[T Type Filter Constants] Inductor: 2.2uH, Capacitor: 10pF

The spread spectrum function makes it possible to reduce the input filter constants to comply with the CISPR25 standard
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Boost LED Drivers

BD18353EFV-M/BD18353MUF-M

Key Features Block Diagram

M 1ch boost LED driver
M Operating voltage range: 5.0V to 65V

VIN

A 4

B LED open/short protection function
[l UVLO, UVD, OVP, OCP, TSD functions

M Boost voltage range: up to 60V

M LED current accuracy: +3%(-40°C to +1257C) L - DF“JPWNIIII

M Switching frequency: 100kHz to 2.2MHz(T.B.D) " GEE i '%"

B PWM/DC dimming function me ooe (o | QGL_| H

l 2-system DC dimming function DCDIM o JA épfg o] cs

H Built-in PWM generator(200Hz) ocome], | Bimming [ %% LPGND

H High-side LED current detection function £| I—CE:O—'::M 3\%@ 2:::

M Integrated Pch MOSFET driver for PWM dimming - _;_—‘:'D;“ oo qurent [ i

l Spread spectrum function _[;]_ VDRV5 FAULT B iOOHZ ol o Fen PDRV ;‘]

M Hiccup timer = [ EQURLSCR] Orver laz’
7

/i

[l Diagnostic function(FAULT_B) 2

Target Applications Package

M High/Low Beam 0

M Tail-Stop Lamp, DRL » ,

M Position/Turn Lamp Q
HTSSOP-B20 VQFN20FV3535
W(Typ) X D(Typ) X H(Max) W(Typ) X D(Typ) X H(Max)
6.50mm X 6.40mm X 1.00mm 3.50mm X 3.50mm X 1.00mm

2-System DC Dimming Function

® The BD18353EFV-M and BD18353MUF-M each have 2 DC dimming terminals(DCDIM1 and DCDIM2)

Configuration Example DCDIM1 DCDIM2
1 BIN resistor Thermal derating(NTC)
2 Analog input from MCU Thermal derating(NTC)
3 Analog input from resistor dividing Thermal derating(NTC)
4 MCU control Unused
| Configuration Example 1 ‘ ‘ Configuration Example 3 |
e i ————
2
Y= v
el v
Y= v
hvd W
el Y b
> v
> o v
el el
v ;%:? >

BIN(binary) Resistor NTC Low Voltage Derating NTC
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peveieement / 1ch Boost + 2ch Buck LED Driver

BD18312MUF-M

Key Features

H 1ch boost power supply + 2ch buck LED driver
Boost block: Current mode DC/DC controller
Buck block: Buck LED driver featuring OFF time control

M Operating voltage range: 5.5V to 50V
M LED voltage range: 2.5V to 62V
M LED settable current range: Depends on external FET

B Switching frequency: 63kHz to 500kHz(Boost)
: 25kHz to 1MHz(Buck)

M Standby current: OpA(Typ)

Hl PWM/DC dimming function

B Supports matrix drive(output capacitance<10nF)
l High-side LED current detection function

M Limp home function

Il Peak current correction function

B LED open/short protection function

W UVLO, TSD, OCP functions

Target Applications

[l ADB

M High/Low Beam

M Tail-Stop Lamp, DRL
M Position/Turn Lamp

Limp Home Function

When communication between the LED driver IC and MCU is
interrupted, the BD18312MUF-M detects an error via SPI and
enters Limp Home mode.

Limp-home mode first reads the BIN(Binary) resistors which is
external using the A/D converter. The boost output voltage and
frequency can be set by these external BIN resistors, and
BD18312MUF-M maintains LED lighting operation on these
settings.

Boost LED ”

- T
Driver

o

/A

Communication interruption

LED lighting maintained

Boost voltage and switching frequency
set using external resistors

Automotive LED Drivers Selection Guide

Block Diagram

En 0, BUCKT
; ; SNS1P
VREGS U0} IREGSUMLO} .
% Iﬂ" —%nvgjwm‘ “labiEmISNSIN i
~ VREGS, VSEN
L — i TSW mV e
T [RoE—TSD J
VORL oo -
z SET) try
c [ |L06C|
BOOST
ol {>
Control
ot 13 10RY loge| signals
{BSTSNSNL || BSTCLK ¥ o
50mV to 200mV
BSTSNSP EEITd?
i "
FBJ e LT 028mV/125mV VSENS ,w%mﬁtsn‘m S| %
T i col L
I 0.40~1.7v - ERR AMP .
: CQM. ~ soft start
I
GND|
VREGS5
@

SO T
’7 SCK
Sl Resel n@
ey CSB 10| Control LK s MIED2

BST(

Control signals
~ D\a%\gsncs
Select AD input

Package

é VQFN40FV6060
Q W(Typ) X D(Typ) X H(Max)

6.00mm X 6.00mm X 1.00mm

Peak Current Correction Function

During ADB operation, the LED voltage fluctuates dynamically,
causing variations in the LED current. The BD18312MUF-M can
correct these LED current fluctuations using a peak current
correction function.

LED /% LED ON

_T_ Driver
%% LED OFF

% eoon  LED Voltage

Monitors the LED voltages % LED OFF
and peak current

/4 LED ON

Control

10
~O-Conventional offtime
81 ~-O-ROHM LED Driver —
6 \
2 ROHM LED Driver ©

0 10 20 30 40 50
LED Voltage LED(V)

accuracy

2
ILED S
4
N




Matrix LED Controller with Built-in Pattern

BD18362EFV-M

Key Features Block Diagram

H 8ch Matrix LED controller

B .
M Input voltage range: 5.5V to 60V vn%% vaser:h 4o 2 l LED
Regulato arge
M LED voltage range: 0V to 48V : o = 1
B Max LED current: 1.0A oe ]
M Built-in MOSFET(Ron=230m0Q) o eor
SETDLY,
l Standalone mode(no MCU) f_é /2 LEDS
M Sequential lighting pattern built-in SETZLK ot
£ serg | oot
M Internal sequential lighting time setting function e
M All lights ON function e Vo Leoa
M 2 LEDs can be connected to each switch QE:;
External
M LED open/short detection S“pp'y% £ i
Il UVLO, TSD functions e ki W LED2
CMPLT 4
SG 7 LEDA
7 LEDO
GND
l—ﬁ
Target Applications
Package

Il Dynamic Indicator

W(Typ) X D(Typ) X H(Max)
9.70mm X 6.40mm X 1.00mm

Enables optimized design of dynamic Indicator

Built-in Lighting Pattern Facilitates Design Connect 2 LEDs to Each Channel

Operating High voltage switches of

BAT . a A a
S Lgiig - A Ugiis O voltage range  BD18362EFV-M can handle up

(ooeeee) || (essese) eV Max) to 9V, so that 2 series of LED
T patem Y (Coseee®) [l (Co0OO0D) voliage swich Vs can be connected.
i.ﬁ-_.: (CCee0e) | (000000) q W 2 chips in 1 package type of
. Emj ([m% £ LED can be connected, too.
(CO0O0e) (COO0CO)
(CCO000) (000000 *The guaranteed operating range
| Set the LED lighting interval using external parts | (oo0000) (eeeee9) is 9V/ch

Sequential control is easily achieved by combining ROHM'’s buck-boost LED driver(BD18351EFV-M) with
a matrix LED controller.

Buck-Boost LED Driver + Matrix LED Controller Configuration Evaluation Board

Buck-Boost LED Drivers R

Boost LED Driver
| £ . . BD18351EFV-M
K I  weor G ST
5 —d % LED6 i il T 5 . :
BD1B3S1EFV-M % LEDS s g . S 2 Matrix LED Controller
] % LED4 i — g2 BD18362EFV-M
% LED3 -]
7 LED2
B 7 LED1
7 LEDO

Automotive LED Drivers Selection Guide 08




nien, /4ch Linear LED Drivers

BD18337EFV-M/BD18347EFV-M

Key Features

M 4ch linear LED drivers with built-in FET

M Operating voltage range: 5.5V to 20V
Il Max output current: 150mA/ch(Total: 500mA)
M Output current accuracy: +5%(Ta=—40C to +125°C)

B Power Shift function

M License lamp mode

M LED open detection mask function

BD18337: 11.0V(Typ)
BD18347: 7.65V(Typ)

B LED open/output short detection function
M Overvoltage mute function: Vin>20V(Min)

H PBUS function
M TSD/UVLO
M UVLO, TSD functions

Target Applications

B Rear Lamps
M Position/DRL
M Fog

M Turn

Individual PWM Dimming

Block Diagram

VINRES

3 VIN Ve,

Power §
Control m

cwem?‘ e

i

Voo Driver
to ISET [—# 50mA

Block up to150mA
OPENLORD  [¢Vsa
PBUS F
1*® —= PBUS <G
Veg Control 0.05V
MSETA Togio e
MSET: 4 o
Viea <HHn
06ve08y[-Vee

3
crTl ¥ cr
T Veoo| TIMER
SET from OVM
I DISC | Terminal B Current [“Block

Short Setting
Vac—| Detect | Vag|

i
GNDT  TSETY Issrz sm‘&ém

Package

v -, W(Typ)

HTSSOP-B16
X D(Typ) X H(Max)
5.00mm X 6.40mm X 1.00mm

® With BD18337EFV-M and BD18347EFV-M, individual PWM dimming can be done by connecting an Nch MOSFET to each channel.
The delay time for the PWM signal when using external MOSFETs is shown in the figure of Measurement Conditions at the lower right.

Configuration Example

Measurement Results

VINRES

VIN

v

i

PBUS
&

MSET1

MSET2
+B

CRT,

DISC

BD18347EFV-M

MCU

Nch MOSFET
RJUOO3NO3 X 4pcs

Vin=13V, Output current: 100mA Ta=25°C
Output capacitor: 0.047pF, LED: 3Strings(Color: Red)

M1 Input pulse
J:»:'L<_ |_|_|_L to gate of MOS(M1)

Vgate@.ov/diy) *

ILED(50mA/div)

10us/div
b AT
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Power Shift Function

® Power shift function simplifies thermal design of LED driver board by adding external resister.
With conventional linear LED drivers, thermal design is difficult in high power applications due to the constraints for permissible package
power loss.
In contrast, BD18337EFV-M and BD18347EFV-M dissipates the power ,which is consumed internally with conventional linear LED driver,
externally with resistor(Rexr) added between Vin and VINRES. Thus IC temperature increase is minimized.
The voltage between VINRES pin and OUT1-4 pins are controlled to be less than 2.0V.

viNRes |
Power
Control
Rexr 30>
Vin
B 0
+B I _L
= 1: Bandgap VREG Current __L
- Driver i
S0mA ouT i,
up to 150mA
IOUTZ o,
IOUTSM.
loura
OUT4—¢
N —
GND ] OV
= lout Tora=loursHoura+Hours+Hours N

Adding a resistor simplifies thermal design and
contributes to lower total cost by reducing the number of LED drivers

Measurement Conditions Loss Curves(ldeal Curves)

+B=9V/13.5V/16V, l.ep=75mA/CH(Total: 300mA), Vieo=6.25V Vin vs Pc(IC, Rext), lour TOTAL=300mA, Vieo = 6.25V, Rexr=31Q

— Po_Rea(Re=300) — Pe_IC(Ren=300)

3.0 T T T 1
Meas. Meas. Meas.
. Point1 Point2 Point2
~ N —_— //
"k "=~ R1(62Q) 515 v
- Rexr=31Q g ’
~ R4(620) L~ R N
. 0.8 v " —#Z
2 “=~ IC(BD18347EFV-M) / ’,a’
0.0 ==

Measurement Results

Meas. Point1: +B=9V Meas. Point2: +B=13.5V

Meas. Point3: +B=16V

IC Temp. : 64.1°C
R1 Temp. : 49.2°C
R4 Temp. : 46.8°C

IC Temp.
R1 Temp.: 65.1°C
R4 Temp.: 65.3°C

IC Temp.
R1 Temp. : 79.5°C
R4 Temp.|: 82.7°C

External resistor
reduces IC heat

generation
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Linear LED Controllers

BD18340FV-M/BD18341FV-M/BD18342FV-M
BD18343FV-M/IZZBD18345EFV-M

Key Features Block Diagram

M Linear LED controllers

M Operating voltage range: 4.5V to19V

M Reference voltage(5V) output:
+3%(Ta=25C to 125C) PWMIN.

M FB terminal voltage accuracy: +3%(Ta=25C to 1257C) N
H Standby current: OpA(Typ) ESIY
Hl PWM dimming function

OPENLOAD
—ez I T
" 1.1Ve1.15V E l

SCP

Control

Hl DC dimming function - :
(BD18340, 18341, 18345 only) < | :

1.5Ve1.6V
Il PWMOUT synchronization signal output function _L—DQZ Deowe R[i)sEeL1A;\J(s
Co
I

(BD18340, 18341, 18345 only)
VREG |__|DC Dimming
%‘ \ 10v;

Il LED open detection mask function(Variable voltage)

—ld a1
I <

M LED open/output short detection function

M Overvoltage mute function: 20V(Min)
Hl PBUS function
M UVLO, TSD functions

Target Applications Package
M Rear Lamps

B Position/DRL ﬁ . E ¢
M Fog

M Turn SSOP-B16(Other than BD18345) HTSSOP-B20(BD18345)
W(Typ) X D(Typ) X H(Max) W(Typ) X D(Typ) X H(Max)
5.00mm X 6.40mm X 1.00mm 6.50mm X 6.40mm X 1.00mm

Multiple Built-ln Functions

Standby Function P Controller Type

Standby current: OpA(Typ) Support for both low and high current
applications(1.0A Max) is achieved by
°“I |vReG ‘ simply changing the number of
4 L = external PNP transistors
e TT = Ty FB iR
ofonlon] Hi—i— VREG ; BASE | J + Low Current - High Current
5 PBUS VRE b _ © °
g L DCIN .F op VIN
- VIN
i OPM %x
......... "R mé S [scp/ clT
LED open detection mask function . D o s
The LED open detection C% v o Rocond | &,
mask voltage can be changed . %VHEG ¢ DCD'Z v
based on the number of LED stages . crTl ¥R i TovE NT % i - Contributes to IC consolidation
i TIMER : g i
(variable voltage) Ccnlﬂcmm v N (common design)
Al N * Reduces system costs
+ 4 % (compared with built-in
PWMOUT I GND ‘x‘.‘ switch types)
CR Timer with PWM Signal External Output Function \
The built-in CR timer eliminates the need to Temperature Derating Possible
input a PWM signal from a timer IC or MCU(except BD18343) ) ) o . .
and the internally generated PWM signal can be externally output, Luminous f|EJX BIN setting and temperature deratlng is possible with
facilitating synchronous control NTC thermistor so that constant voltage Zener is not needed.
(BD18340, BD18341, and BD18345 only) (BD18340, BD18341, and BD18345 only)
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., /BD18345EFV-M with Enhanced DC Dimming Function

BD18345EFV-M

BD18345EFV-M with Enhanced DC Dimming Function

M The number of DC dimming functions was expanded from 1 system in conventional models(BD18340/BD18341) to
2 systems in the BD18345

B Achieves both LED coding and temperature derating functionality

. . . ~ .
B DC dimming accuracy improved to +3%(DCDIM pin) Elminataa haneade ook argal asiEtor
on the control board for different luminous
Control Board flux ranks
3 DCDIM pin for DC dimming
F Select a BIN resistor on the LED board corresponding to
the LED luminous flux rank.

The voltage to DCDIM will vary depending on BIN resistor
so that voltage of FB pin will be adjusted automatically.

LED Board

Ensuring high reliability by reducing

LED degradation.

THD Pin For Temperature Derating

',S : Connect an NTC thermistor. (The voltage of

:SZ: THD pin is resistor divided voltage from Vrea)
¥ Following a rise in temperature of the LED board,
| the resistance value of the thermistor decreases
along with the THD pin voltage.

"""""" The output current can be derated based on

the THD pin voltage.

BIN NTC 9
......... Resistor|11 Thermistor

Reference Boards

3-System

lLeo=300mA/Stirng

PNP Transistor 3 PNP Transistor 1
Max temp.: 71.4°C Max temp.: 69.6°C

1

.
-

70mm

(Substrate: FR4 4-layer with 10z. copper foil)

(1DBD18341FV-M, ®2SAR573DFHG

10-System

lLeo=100mA/Stirng

BD18341FV-M: 56.8°C

50mm

|A

(Substrate: FR4 4-layer with 10z. copper foil) 2SA533P: 64.9°C

(DBD18341FV-M, @2SAR533P

Automotive LED Drivers Selection Guide 12




UItra-Compact Linear LED Driver

BD18336NUF-M

Key Features Block Diagram

M Linear LED driver with built-in FET M mr

M Operating voltage range: 5.5V to 20V T T * |

B Max output current: 400mA(DC), 600mA(50% duty) oo 1 VREG ovm Qurrent %1

I Output current accuracy: +5%(240mA to 600mA) Tj=-40°C to +150°C S‘iv—g m o o
B LED current bypass control during input voltage drops *Bl ! - OPENL(Z::S —

B PWM dimming function: 1% to 100%(@200Hz) tous” { i %&

M Output current derating function = TT SC\PfHH"

M LED open detection mask function: 11V(Typ) —

B LED open/output short detection Shnvol

M ISET pin short protection éﬁ s [N

B Overvoltage mute function: 16V(Min)
Il PBUS function TGND SET

M UVLO, TSD functions = L

Target Applications Package

M Socket LED BD18336NUF-M

M Rear Lamps

0 VSON10FV3030

M Position/DRL W(Typ) X D(Typ) X H(Max)
[} Fog 3.00mm X 3.00mm X 1.00mm
M Turn

18mm

Current Bypass Function During Input Voltage Drops

The BD18336NUF-M can maintain lighting by dimming LED1 at the lowest stage even in the Vr of LED3 (approx. 9V) is greater than
Vin due to the LED current bypass function when the input voltage drops.

Introducing a current bypass function makes it possible to light
the LEDs over the entire battery voltage range: 9V to 16V

Adjustable current bypass circuit

operating range
BBy Constant Output Current ariaple
Current eV
Drive Circuit 'S 1 I 1
T | P !
1 [}
T Current at Reduced 75y Battely Voltage 1 1o !
Power P i /] With the bypass function only,
== 5 N/ I ] - LED3 is gradually turned 0FF:
= 7 3 A N
Current Bypass ‘Z)}' Normal Qutput C t : = When using a constan?currem circuit,
i i P — i utpu urren === ,
Gircuit at Reduced 9 1 Operating i H all of the lights are turned OFF when
Power L = Current ¢ HEY the voltage drops below 9V
The current bypass : H
Current at function allows LED2} .
ReducedPower to be lit at the set
current value : ouT
. 1
Set the operating Current flows ~ Normal |
start voltage and through LED2 when Operating Gurrent : : I
L . i Z
operating interval power is reduced LED1 Bightness | i T —
LED2 Brightness [ i 1 — s
LED3 rghres E—

id—ZLEDs : >

'E !

In the case of a constant current circuit, all LEDs are turned OFF since the battery
voltage becomes the Ve (9V) of LED3, but LED2 can still be lit when the battery
voltage=6V using the current bypass circuit.
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| vsan /Linear LED Drivers with Built-in FET

BD83732HFP-M/BD83733HFP-M

Key Features

M Linear LED driver with built-in FET

M Operating voltage range: 4.5V to 42V
Bl Max output current: 500mA

M Output current accuracy: +3%(Ta=25°C)

Il PWM dimming function
(PWM dimming range: 0.4% to 100%@200Hz)

H Output current derating function

H LED open detection mask function(during reduced power)
BD83732: 7.6V(Typ)
BD83733: 11.0V(Typ)

M LED open/short detection function
H PBUS function
M TSD protection function

Target Applications

M Fog
M Turn

M Rear Lamps
Ml Position/DRL

BD8374HFP-M/BD8374EFJ-M

Block Diagram

VIN_F p— JouT
1
o VIN I 2
é_l__ VREF] [0PM] LED OPEN DET. @ 4
T Logic < |_¢§' -
=B
= A oe: LED GND
+B e Lereing SHORT DET.
L 11
I ,,' PBUS T
' g
/ |
[ CRTL T cm |\ GND
/L TIMER 1
l DSt from
f f OPM
‘ . . % Ta-ILED_DRT
Output current derating function 100 i
£ . i
o 60
g !
= 40 H
20 E

0 H
25 50 75
Temperature Ta(C)

125

LED Peripheral Temperature vs Output Current ILED

Package

HRP7
W(Typ)

X D(Typ)
9.395mm X 10.540mm X 2.005mm

X H(Max)

Key Features

M Linear LED driver with built-in FET

M Operating voltage range: 4.5V to 42V
Bl Max output current: 500mA

M Output current accuracy: +3%(Ta=25°C)

Il PWM dimming function
(PWM dimming range: 0.4% to 100%@200Hz)

M LED open/short detection function
M Overvoltage mute function: 27V(Min)
l PBUS function

M TSD protection function

Target Applications

M Fog
M Turn

M Rear Lamps
M Position/DRL

Automotive LED Drivers Selection Guide 14

Block Diagram

VIN_F — |0UT
nl il
N N I
T _ | LEDOPENDET
L L > 4
18| [
J; VIN
LED GND
5 SHORT DET.
+ l o
Control GND
Logic =
Package
HRP7 HTSOP-J8
W(Typ) X D(Typ) X H(Max) W(Typ) X D(Typ) X H(Max)

9.395mm X 10.540mm X 2.005mm

W

=

4.90mm X 6.00mm X 1.00mm



Linear LED Drivers Lineup
BD1834x-M series/BD837x-M series

BD1834x-M series

Channel Operating Absolute o Dimmer mode
Voltage Maximum rive
Part Number Number Faroe RatnG Current Package
(ch) )
BD18340FV-M 1to 10 45t019 70 NG 123/% Vv SSOP-B16
BD18341FV-M 1to 10 45t019 70 v i{é% N4 SSOP-B16
Depend on
BD18342FV-M 1t0 10 45t019 70 External Transistor v - - SSOP-B16
(Total: 1000mA) B
BD18343FV-M 1to 10 45t019 70 Externglylnput - - SSOP-B16
[’ZZ7 BD18345EFV-M 1 45t019 70 v ig?,/': v HTSSOP-B20
400mA(DC) —
Y¢BD18336NUF-M 1 5.5t0 20 42 600mA(50% Duty) Vv Vv VSON10FV3030
BD18347EFV-M/ 150mA/ch
4 5.5t0 20 40 Vv - - HTSSOP-B16
% BD18337EFV-M (Total: 450mA)

Y¢: Under Development

BD837x-M series

channel Operating Absolute Drive Dimmer mode
Voltage Maximum
Part Number lez:ser Eaes i C(L::':)nt Package
(V) (V)
BD8372HFP-M/ _ High Current _ HRP7/
BD8372EFJ-M ! 551040 50 200 Low Current HTSOP-J8
BD8374HFP-M/ _ _ HRP7/
BD8374EFJ-M ! 451042 50 500 4 HTSOP-J8
BD83732HFP-M/
- HRP7
BD83733HFP-M 1 4510 42 50 500 N4 Vv

. Patent Registered
PBUS Functlon Japan : JP 5636241
US : US8754592

BD1834x-M series/BD837x-M series China : CN102431486A

PBUS Function

® Basic Patent: PBUS Function
The PBUS(Protect BUS) function automatically determines IC master or slave when detecting LED disconnection or IC output
ground fault in multi-channel LED drive circuist that drive multiple LEDs and turns OFF all channels at once(all off).
Each model in the BD1834x-M and BD837x-M series is equipped with this function as standard.

BD1834x-M series Circuit Example

B
—o/o —

PBUS=Hi-Z=L

PROTECT BUS

Connecting the PBUS terminal between ICs makes it possible to detect
a single lamp break or ground fault and turn all lamps OFF at once.

1 Automotive LED Drivers Selection Guide



IPD(Intelligent Power Device)

Key Features

B ROHM offers an enhanced (Automotive L Aoolicati
; ; ; utomotive Lamp Application
lineup of IPD integrating i%/o Example)

MOSFET protection functions in L ------------- '
1ch/2ch/8ch series I \

IPD OFF S

(D Replaces mechanical relays
and fuses

® Replaces FETs used for
high/low beam switching and
lighting control

@ Replaces FETs adopted for
- resistive rear lamp switching

Lineup

HSON8 MSOP8 HSON-A8 SOP-J8 HTSOP-J8 T0252-J3 HSSOP-C16 HTSSOP-B24 SSOP-A24

% ® % S % )’4’ % %

2.9mmX3.0mmX0.6mm | | 2.9mmX4.0mmX0.9mm | (3.5mmX4.65mm X 1.0mm| | 4.9mmX6.0mmX1.0mm | | 4.9mmX6.0mmX1.0mm | | 6.6mmX10.1mmX2.3mm | | 4.9mmX6.0mmX1.7mm | | 7.8mmX7.6mmX1.0mm | {10.0mmX7.8mmX1.8mm

5 Overcurre o) - 0
: 2 ARAE
A 28| 5|lolz|8]|0 S5 4
5 E &
1 | #BVIHFO45EFJ-C 6.0 10 28.0 45 21 45 | seitrestant | | — | — | | S| S S ||| ||| |-
1 | %BVAHJO45EFJ-C 6.01028.0 45 5 45 [ setrestan |V | = | — = [V [ Z 77— v -1-1=
1 BV1HDO90FJ-C 4.510 36.0 45 2.7 90 Selfrestat | V' | — | — | = |V |V V| —|—-| |- |V |—-|—-|—-|—-|—
1 | %BVAHNOSOFJ-C 4510360 %5 4 90 [ settrestant |V | = | — = [V [ Z /|| -7 1= -1-1-
1 BD1HC500LJ-C" | 4010180 | 445 08 500 | ofatch |V | | | ||V SIS - /]|
High-Side | BDTHD500( [ [ 1-C" | 4010180 | 445 08 500 | Seftrestat |V | — | — | — |V VAV | ||| - ||V [=|=
Suitones || #BVIHBO4SEFJ-C 6.010 28.0 45 21 45 | setrestan |V | /| — | S S 7| ||| v |—
2 |EEBV2HCO45EFU-C 6.01019.0 41 A(';j'a(zt;’})&) 45 | omtaen || = | ||| =]
2 |mErBV2HDO4SEFU-C 6.01028.0 41 A;'a(zt;ﬁ)g‘A) 45 | setrestant | | — ||| vl === === =
2 | #%BV2HDO70EFU-C 6.010 28.0 a |, ;?gf;t'g)g‘A) 70 | sefrestat | | = | ||| -1=|v|=]|-
1 |7 BVALBO10FPI-C 301055 a2 22 10 | sefresat | — | — | — | =1 1 -1 -1 -1 -1-1-1-1-—1v]-]-]—
1 BVALBO028FPJ-C 301055 42 30 28 [ setrestan | — | — | — [ — | — [~ | || || - -~ -1-1-
1 BVALBO45FPJ-C 301055 42 18 45 | setrestan | — | — | — | — | — | — | | ||| -1-| -1<v1-1-1-
1 BVALBOB5FJ-C"' 301055 22 13 8 [ sefrestan | — | = | — |~ | - [~ || || -7 - [—|-[-1-
1 BVALB150FJ-C"" 301055 42 65 150 | settrestant | — | — | — | — | — | — | — | —| | | < | -|-1-1-
1 BVALB30OFJ-C"' 301055 42 17 300 | sefrestan | — | = | — | = | - |- |- || - |- -1 -[-1-
1 BD1LB500 I -C" | 301055 42 08 350 | Sefrestant | — | — | — | — | — | — | — | - | - || | ||| -] -|—
1 | ABVILCOBSEFJ-C 301055 42 5 85 | setrestan | | = | — |~ S [Z /||| -l -1-1-
1 BV1LC105FJ-C 301055 42 3 105 | setrestan | v | — | — | — |/ |/ /||| |/ -|-|-|-|-
Low-Side | 1 BVALC150EFJ-C 301055 42 35 150 | sefrestat | | = | — | = |V SIS 1= - - [ [/ [—|—
Switches | 1 BV1LC300FJ-C*' 301055 42 17 350 | seftrestant | v | — | — | — |V /||| - |- |- |/ -[-[-]-
2 BM2LB150FJ-C 301055 42 65 150 | sefrestat | — | = | — | = | = | = |- | = |- || [ - [—[-[—|—
2 BM2LB110FJ-C 301055 42 25 120 | setrestant | — | — | — | — | — | — | — | —| | | || -—|-|-1-|—-
2 BM2LB300FJ-C 301055 42 17 300 | setrestan | — | = | — | = | - |- |- |- |- ||| -|=1-[=-1-
2 BM2LC105FJ-C 3.0t05.5 42 3 105 | Selfrestat | /' | — | — | = [V [V |V |- || |- |V |—|—|—|—|—-
2 BM2LC300FJ-C 301055 42 17 350 | seftrestan |/ | = | — | |V ||| =|-[=[=
8 BDSLBG0OFS-C So%0 g_fgg}g‘g) 45 1 600 | seftrestart | | — | — | — || |v|=|-|=|-|=|-|=]|-]=]v
8 BDSLATOOEFV-C | 2010 5555((2353) 45 05 700 | oftlach | | — | — | =|v|v|v|=|=|=|=|=|=|=]|=-|v]|-

Yr: Under Development  *1: The [ in the part number are reserved for the package code. Refer to the package columns at the right side of the table. *2: Hiccup type

BV2Hx045EFU-C series Overcurrent Protection Operation

M Variable overcurrent limit and mask time make it easy to adjust current protection conditions depending on the load conditions.

Fixed Overcurrent Limit

Variable H .
Mask Time 4 Adjustable

Fixed value of the IC

Fixed Overcurrent Limit Variable Overcurrent Limit

Unlike fixed overcurrent limit methods for IC protection, abnormal current is detected
and limited during steady-state operation. This limit can be adjusted based on load

Variable characteristics using an external resistor(functions after the mask time ends)
T T Overcurrent Limit

Overcurrent Protection i i
Steady Current Range Varlable Mask Time

Mask time prevents erroneous detection of inrush current to the capacitive load as
abnormal current during steady-state operation. It can be varied based on load
characteristics via external capacitor

¢

Inrush Current

Input Current

Operating Region(Typ)

Time
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MOSFETs/Bipolar Transistors for Automotive LED Drivers

Nch MOSFET for BD18394EFV-M Nch MOSFET
Reslens Absolute Maximum Ratings TRy;S((nTg) Q(%gp Ci?;'—:l;yp SIngle Type
= = ., i 5 Ros(on) Qg Typ Ciss Typ
VossV) | 1o(A) Vos(V) | Vas=10V | Ves=45V | Ves=20V Fedeap Part No. Absolute Maximum Ratings Tpr?mO) nC ©F)
DFN2020 RF9G120BH 40 12 +20 17.5 9.1 520 Voss(V) | Io(A) | Ves(V) | Ves=10V | Ves=BV | Ves=10V
| Hsvts | AclospGas | 40 | 27 [ =20 | 94 | 21 | 1170 | RSR025N05 }
SOT-346T | RSRO30N06 60 3 +20 60 5 380
(TSMT3) RSR020N06 2 +20 120 2.7 180
Pch MOSFET for BD18353EFV/MUF-M SO TONTORRE G0 - 0 50 5 T
- RVQO40NO5 45 4 +21 38 6.3 530
i i Ros(on) Qg Typ Ciss Typ a
Package PartNo, | Absolute Maximum Ratings | o5y | o) ©F) S(%ﬁg RSQO3SNO6 | | 85 | =20 50 65 430
Voss(V) | Io(A) | Ves(V) | Ves=10V | Ves=bV | Ves=10V RSQ015N06 1.5 +20 210 2 110
SOT-346T | Remo1spos | —60 | —15 | 20 200 10 500 SOT-89(MPT3) | RHP020N06 60 2 +20 150 7+ 140
(TSMT3) sope RSS070N05 45 7 +20 18 12 1000
SZ.IO.;V‘I‘?;)T RSQO15P10 | -100 | —-1.5 | =20 350 17 950%2 RSS065N06 60 6.5 | =20 24 11 900
VAT To2sp | RD3LOBOSN 60 8 +20 57 9.4% 380
1 Ves=10V 72 Vos=25 (DPAKy | RD3LOSOSN 5 | =20 78 8" 290
Nch MOSFET for BD18353EFV/MUF-M RD3POSOSN_| 100 5 =20 135 147 5807

Dual Type(Nch+Nch)

Absolute Maxi Rati Ros(on) Qg Typ Ciss Typ
Package Part No. bsolute Maximum Ratings | o) | (nC) (oF) : T T o
Voss(V) | Io(A) | Vas(V) | Ves=4.5V | Ves=BV | Ves=10V Package ‘ PartNo. | Absolute Maximum Ratings Ty;s(mn) 31 C{” (pF)YP
528&13-5)3 RJUOO3NO3 | 30 03 | 12 800 - 24 Voss(V) | _Io(A) | Vos(V) | Ves=10V | Vos=bV | Vas=10V
SP8K24 45 6 +20 18 15.4 1400
SP8K22 4.5 +20 33 6.8 550
PNP Transistors for the BD1834x series SPeKss 5 | =20 | 34 8 620
SOP8 SP8K32 60 4.5 +20 46 7 500
‘Absolute SP8K31 35 | =20 85 37 250
Package PartNo. | Maximum Ratings | hee SP8K4 80 34 | =20 90 66 600
Voeo(V) | lc(A) SP8K52 100 | 3 | =20 120 85 610°2
f’,\%gg‘;’ 2SARS33P | -50 | -3 | 180~450 11 Vas=10V "2 Vas=25V
Note1: This page contains a partial except of ROHM's broad lineup and typical characteristics
TO-252 REARSISDS -50 =5 180~450 Please refer to ROHM's website for the complete lineup and detailed product characteristics,
(DPAK) 2SAR583D3 -7 or contact a ROHM sales representative.
Note2: Indicates the JEDEC package type. ( ): ROHM Package, { >: GENERAL Code.
DFN2020WF-L7 SOT-323(UMT3) SOT-346T(TSMT3) | SOT-457T(TSMT6) (HSMT8) SOT-89(MPT3) SOP8 TO-252{D-PAK)

s

2.0mmX2.0mmX0.6mm

2.0mmX2.1mmX0.9mm | | 2.9mmX2.8mmX1.0mm

2.9mmX2.8mmX1.0mm

®

5.0mmX6.0mmX1.75mm

%o

3.3mmX3.3mmX0.8mm

4.5mmX4.0mmx1.5mm 9.5mmX6.5mmx2.3mm

Under

development

PSL030x series

High Output High Heat Dissipation Chip LEDs

PSLED series
(2.75mm X 2.0mm t=0.7mm)

Color Lineup [

Key Features

H Compact - High output - High heat dissipation
M High reliability

B Automotive-grade(AEC-Q102 qualified)

Dimensions
(unit : mm)
2.00 0.70 1.20 2
Tx JIC ©
i li D ]
N _-ﬂ_—/ Ii L f_J' :
! M
1.60

=]

-+ : Element Center ZF

tomotive LED Drivers Selecti

Electrical - Optical Characteristics
Forward M red
Emitting Current gj;ini Forward Voltage | Dominant Wavelength| Luminous Flux | Thermal Resistance
Color IeMax(mA) Vr(V) Ao(nm) ®V(Im)
(Ta=25°C) | H(MA)
Typ Typ
Y¢PSLO301U2T 250 140 2.4 618 26" 19
. Red |/¢PSL0304U21T| 1,000 350 23 618 70 10
Y¢PSL0304U22T| 1,000 700 2.6 618 120* 10
Y¢: Please note that the specifications may change for products under development.
Concept

Develop compact high power LEDs optimized for a variety of stop lamps, from
conventional point light source types to the latest uniform light sources featuring advanced
design aesthetics

= Adopts a high luminance chip structure

= Facilitates designs utilizing products with different brightnesses by unifying
package types

Performance

Supports the continuing diversification of stop lamp designs

7w =3

Design Aligning LEDs Side-by-Side(Point Light Source)
(No. of LEDs: Many)

Design Combining LEDs with a Light Guide(Uniform Light Source)
(No. of LEDs: Few)




Schottky Barrier Diodes for Automotive LED Drivers

Key Features

M Lineup of all 3 series of automotive grade products from low Vr to ultra-low-Ir types

Super Low V- Mobile/Wearable
DSC
1mA I Geni RBxx1 series -
)
"%  RBE series
Low Vr & Medium Ir
RO SRR SR B X0 Series
E RBxx5 series
= Non-automotive Type 773 )
(&) ' . Medium Vr & Low Ir PS(High Vol.
o 1uA | RBR series Audio
K . . Laptop
o DC/DC PS(secondary side) RBQ series Lo
[ Car accessary
o Laptop
g Super Low Ir
Automotive(body-engine ECU/LED lamp) RBxx8 series
| PS(High vol.)
1A Industry
| | | | ! | |
0.3 0.4 0.5 0.6 0.7 0.8 0.9
Forward Voltage Drop(V)
Package

M High heat dissipation packages that contribute to thinner, smaller set are currently under development

(PMDE) SOD-123FL(PMDU) SOD-128(PMDTM) TO-277 TO-252(DPAK)

W Under Development
o

% % %o %

6.5mmX4.3mmX1.1mm

2.5mmX1.3mmX0.95mm 3.5mmX1.6mmX0.8mm 4.7mmX2.5mmX0.95mm “Scheduled for mass Production in July 2020 10.0mmX6.5mmXx2.2mm
RBxx8 series/Ultra Low Ir Type RBR series/Low Vr Type
Absolute Electrical Characteristic Absolute Electrical Characteristic
Pectens Maximum Ratings (Tj=25°C) Peslens Maximum Ratings (Tj=25°C)
V) I=(A) Ir(A HA)
YrRB168VWM-40 40 1 0.69 1 0.5 40 YRBR1VWM40A 0 1 0.52 1 50 0
(PMDE) YrRB168VWM-60 60 1 0.76 1 0.5 60 (PMDE) YrRBR2VWM40A 2 0.62 2 50
YrRB168VWM100| 100 1 0.84 1 0.3 100 YRBR1VWM60A 60 1 0.53 1 75 60
RB168MM-40 2 1 0.65 1 0.55 0 Y RBR2VWM60A 2 0.65 2 75
RB068MM-40 2 0.725 2 0.55 RBR1MM40A 1 0.52 1 50
SOD-123FL RB168MM-60 1 0.68 1 1.5 RBR2MM40A 40 2 0.62 2 50 40
(PMDU) RB068MM-60 &0 2 0.765 2 15 0 SOD-123FL | RBR3MM40A 3 0.62 3 80
RB168MMI00 | 1 0.81 1 04 [ (PMDU) RBR1MM60A 1 0.53 1 75
RB068MM100 2 0.87 2 0.4 RBR2MM60A 60 2 0.65 2 75 60
RB168LAM-40 1 0.69 1 0.5 RBR3MM60A 3 0.66 3 100
RBO068LAM-40 2 0.69 2 1.0 RBR1LAM40A 1 0.52 1 50
RB058LAM-40 40 3 0.69 8] 25 4 RBR2LAMA40A 0 2 0.55 2 80 0
RBO088LAM-40 5 0.71 5 3.6 RBR3LAM40A 3 0.69 3 50
RB168LAM-60 1 0.68 1 1.5 SOD-128 RBR5LAM40A 5 0.53 5 200
SOD-128 RB06SLAM-60 60 2 0.68 2 2.0 . (PMDTM) RBR1LAM60A 1 0.53 1 75
(PMDTM) RB058LAM-60 3 0.64 3 4.0 RBR2LAM60A 60 2 0.65 2 75 60
RBO088SLAM-60 5 0.71 5 4.0 RBR3LAM60A 3 0.66 3 100
RB168LAM100 1 0.81 1 0.4 RBR5LAMG60A 5 0.55 5} 250
RB068LAM100 2 0.81 2 1.5 RBR10BM40A 10 0.62 5 120
RB058LAM100 100 8 0.81 3 3.0 100 RBR15BM40A 40 15 0.55 7.5 240 40
RB088LAM100 5 0.87 5 3.0 TO-252 RBR20BM40A 20 0.55 10 360
RB075BM40S 5 075 5 5 (DPAK) RBR10BM60A 10 0.65 5 200
RB098BM-40 40 6 0.77 3 1.5 40 RBR15BM60A 60 15 0.58 7.5 400 60
RB088BM-40 10 0.77 5 3.0 RBR20BM60A 20 0.59 10 600
RB098BM-60 6 0.83 3 1.5 ¢: Under Development
TO-252 RB088BM-60 60 10 0.83 5 3.0 60 Note1: This page contains a partial except of ROHM's broad lineup and typical characteristics Please refer
{DPAK) to ROHM's website for the complete lineup and detailed product characteristics, or contact a ROHM
RB098BM100 100 6 0.77 3 3.0 100 Note2. ;?\es reprtes!ehmta:ir\]/e. fcations/schedul . hout or icot Suts und
RB03BBM100 10| 087 | 5 | s0 ol esse e e speclcatonscheculng e change wihout o ol o recuct nder
RB088BM200 10 0.88 5 7.0 Note3: Indicates the JEDEC package type. ( ): ROHM Package, {): GENERAL Code.
RB218BM200 200 20 0.88 10 10.0 200
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WWide Terminal/High Power Chip Resistors(1220 to 2550 size)
LHR18, LTR10/18/50

LHR series
LHR18(1632 size)

Spec

Front/LHR18 Back/LHR18 5 Operating Temp
. sistance Range o
LTR series a2
. 1632 Fs1.0%) 33mQ to 39mQ 0to125
LTR10(1220 s!ze) LHR18 (0612) 1.25 s 0%) 47mQ to 270mQ 01to0 100
LTR1 8(1 632 s|ze) 300mQ0 to 10 0to 75
LTR50(2550 size) . 05 ﬁgg;g;f; 47mQ 10910 +150
LTR10 (0508) D(+0.5%) 100 to IMQ +100
K Feat 0.25 F(x1%) 1Q to 1IMQ +100
€y Features J(£5%) 1Q to IMQ 200
X . . i . L X 10mQ to 18mQ 0 to 300
M Wide terminal configuration improves heat dissipation 10 Fa1%) 20mQ to 47mQ 010 200
1632 ’ J(5%) 51mQ to 470mQ 0to 150
to the substrate LTR18 (0612) 510mQ to 1.0Q 100 -5510.+185
M Superior junction reliability against temperature cycling D(0.5%) 100 to 1MQ 100
9 S a 0.75 F(£1%) 1Q to IMQ 100
M Higher TCR accuracy through pattern optimization(LHR18) J(zsu,; 106 IMA 00
10mQ to 18mQ 0 to 300
% F(+1%) 20mQ to 47mQ 0 to 200
Concept 2550 ) J(5%) 51mQ to 91mQ 0to 150
LTR50 100mQ to 910mQ +100
(1020)
] q q D(+0.5%) 100 to 1IMQ +100
M Pattern optimization further improves TCR accuracy 10 F(=1%) 1010 1MQ 100
200 n=3pcs (A/0/) J(+5%) 10 to IMQ £200
Resistance : 33mQ
TCR reduced Perfomance
160 A e L L L L EEE L L EEEEE L
5 8 \ I Superior junction reliability against temperature cycling
=
§ PO 6 ¥ R mm e 100 Cycling Test(C -40°C © +125°C, R=1000)
T 8 g
o 8 g7 //
_____________________________________ I =
0 % 50 Cleared 3000 temperature
g ”s MCR18 /'/ L cycles during testing
8
a LTR18
0

0
‘-55‘(: 10+25°C| 25°C to +1 55"0‘

-55'C to +25°C|25°C to +1 55“0‘
LTR18

LHR18

New

Products

1,000

2,000

No. of Temperature Cycles(Times)

3,000

High Power Anti-Surge Chip Resistors(1005 to 3225 size)

SDR03/10, ESR01/03/10/18/25

SDR series
SDRO03(1608 size)
SDR10(2012 size)

ESR series
ESRO01(1005 size)
ESRO03(1608 size)
ESR10(2012 size)
ESR18(3216 size)
ESR25(3225 size)

Front(SDR03)  Back(SDR03)

Key Features

M Proprietary element technology improves surge resistance

M Guaranteed electrostatic breakdown voltage 2kV to 5kV
(EIAJ4701-1 Human Body Model)

Temperature Coefficient Operaling Temp

-5510 +155

i Rated Power .
Type mrﬁ(lﬁlech) w) Tolerance Resistance Range of Resistancelppm/C) (©)
D(0.5%) 100 to 1MQ (E24/96) +100
) 10 to 9.760) (E24/96) £200
SDRO3 (8233) 03 Flat.0%) 100 to 10MQ(E24/96) £100
J(=5.0%) 10 to 10MQ(E24) £200
(Vewg 2012 D(x0.5%) 100 to MO (E24/96) +100
‘SDR10 (0808) 05 F(=1.0%) 10 to 10MQ) (E24/96) +100
J(+5.0%) 10 to 10MQ(E24) £200
100 to 976k0) (E24/96)
ESRO1 1005 02 F(1%) 1MQ to 2.2MQ (E24) =100
(0402) : S es%) 10 t0 9.10(E24) £500/-250
* 100 to 10MQ(E24) +200
D(x0.5%) 100 to 1M (E24/96) +100
=+
s | (| o | rew | eomneme |
J(=5%) 10 to MO (E24) £200
D(+0.5%) 100 to 1M (E24/96) +100
ESR10 (ggéé) 0.4 F(<1%) 10 to 10MQ (E24/96) 2100
J(=5%) 10 to 30MQ (E24) £200
D(+0.5%) 100 to 1M (E24/96) +100
ESR18 (?g(‘)g) 05 F(1%) 10 to 10MQ (E24/96) +100
J(=5%) 10 to 15MQ(E24) £200
D(0.5%) 100 to 1M (E24/96) £100
ESR25 (?2128) 0.66 F(x1%) 10 to 10MQ (E24/96) +100
J(=5%) 10 to 10MQ(E24) £200

Rated Power List

M Class-leading power lineup contributes to system miniaturization

Series MCR series ‘ ESR series SDR series LTR series LTR Low Ohmic series LHR series
Standard Type Surge Resistance Type | High Surge Resistance Type | High Power Wide Terminal Type | High Power Wide Terminal Type | High Power Low TCR Wide Terminal Type

1005 0.063W 0.2W — — — —

1608 0.1W 0.25W 0.3W - - -
2012(1220) 0.125W 0.4W 0.5W 0.25W 0.5W —
3216(1632) 0.25W 0.5W — 0.75W 1.0W 1.25W

3225 0.25W 0.66W — - - -
5025(2550) 0.5W — — 1.0W 2.0W —

*LTR Low Ohmic series: 10mQ to 10Q, LTR series: 1Q or more *The size in the () indicates the size of the wide terminal type.
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Anti-Squuration Chip Resistors(1005 to 3225 size)

SFR series Spec
SFRO01(1005 size) : ] » )
i Sl_ze Rated Toleran Resistance e Temperature Coefficient | Operating Temp
SFR03(1608 size) mm(inch) | Power OIGIENGE of Resistance(ppm/C) (C)
SFR10(2012 size) 5% 1t0 9.1(E24) +500/-250
SFR18(3216 size) SFRO1 (éggg) 0.063W 10 to 10M(E24) +200
SFR25(3225 size) 1% 10 to 2.2M(E24/96) +100
o 110 9.1(E24) +400
SFRO3 1608 1 4w 5% 10 to 10M(E24) £200
(0603) :
+1% 10 to 10M(E24/96) +100
Key Features SFR10 20121 o 125w 5% 1(1) :Z ?gn(nlfégl) iggg 55104185
. . . 0805, : =
M Lineup offered in the 1005 to 3225 sizes 0809) 1% 10 to 2.2M(E24/96) +100
M Improved sulfuration resistance Z 3216 5% 1109.1(E24) 00
. ) ) 8 (1206) | 025W 10 to 10M(E24) +200
(compared with ROHM's conventional products) 1% 10 t0 2.2M(E24/96) =03
3225 W +5% 1 to 1M(E24) +200
SFR25 (1210) 05 +1% 10 to 1M(E24/96) +100
concept Note: E24: Standard products/E96: Custom products
Provides a stable supply of products that deliver Performance

anti-sulfuration performance

= Add a sulfurization-resistant layer to
the inner electrode 1

Il Disconnection rate during sulfuration testing

<Test Conditions>

= Utilize a Ni-Cr metal strong against corrosion 9 N HoC
. T 75 “Temp:
for the side electrodes 5 Sulfur Powder: 10g
Cross Section T s § © i%ﬁ c"; desiccator
Ni Layer entry point §
c
S 25
Overcoat(Resin) g m
Sn Layer A
~8 0 750 1,500 2,250 3,000
’ ’ "= Time
Conventional
Anti-Sulfuration Product
750h iite -
. g 1
Side Electrode Anti-Sulfuration szt ELL G

Internal Electrode Resistive

(Ni-Cr) Layer (Ag) Element

Chip Resistor Sulfuration

SFR01/03/10/18/25

Disconnection Due to Sulfuration

Sulfur particles are generally present in the air in various forms, such as automotive
exhaust gases and sulfur gas in hot springs. These sulfur components are adsorbed
on metallic surfaces and gradually react with the metal itself. Silver(Ag) is typically used for
the internal electrode in thick-film chip resistors, and when sulfur components in the gas
enters the gap between the protective layer and plating, silver migrates and reacts,
gradually forming silver sulfide(Ag=S) as shown in the below figure for ‘Sulfuration
Mechanism’. As a result, the internal electrode may become disconnected, causing
an open circuit within the resistor. This phenomenon is referred to as disconnection
due to sulfuration of the chip resistance. The SFR series adopts a sulfuration-resistant
layer on the internal electrode, preventing sulfur erosion.

Sulfuration Mechanism
=

[J5 Sulfurized gas entry point
Protective Layer |:|

=

H,S| Silver sulfide formation
_ S|

==

Thick Film Internal Electrode(Ag)

Resistive Element  gge Electroge /5/ Disconnection of the internal electrode )|
Alumina Substrate | due to migration of Ag outside the chip || | 2Ag+S2-— Ag,S
¥ ‘ caused by sulfuration |
Ni Plating Sn Plating

® External appearance of standard chip resistors

Normal chip Sulfurized chip

Silver sulfide formation

® Enlarged photo of sulfurized chip resistor

»

Protective Layer

v <P 'A
-
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Noise Characteristics and Immunity

What are noise characteristics?

H EMC
= Electromagnetic Compatibility
Refers to the ability to maintain performance even if disturbed by
other equipment without interfering with external systems. It is called
electromagnetic compatibility due to the need to ensure normal
device operation without mutual electromagnetic interference,
classified as EMI and EMS , below.

B EMI
= Electromagnetic Interference(Emission)
EMI refers to noise generated by the target IC that can interfere
with the operation of surrounding ICs and systems. Since EMI may
cause peripheral IC and/or systems to malfunction, delicate circuit
design is necessary to prevent this phenomenon from occurring.

M EMS
= Electromagnetic Susceptibility(Immunity)
EMS is the tendency(ability/tolerance) for equipment to malfunction
in the presence of external noise. If sufficient tolerance cannot be
secured, the circuit may malfunction or fail to operate, so a robust
circuit design is necessary.

Possible issues with improper PCB layout

M The following issues may occur if the PCB layout
of the LED driver is inappropriate

= Low EMC and PI performance

= Deterioration in light intensity
(i.e. LED current accuracy)

= LED fluctuation due to unstable operation
(oscillation, switching waveform breakdown, etc.)

PCB Design Checklist

M Designing a proper PCB layout

1 Make the power line as short and wide as possible.

2 Keep the MOSFET-diode-capacitor loop short to minimize the AC
current path.

3 Place the oscillation frequency determination resistor RT close to
the GND pin(reference GND).

4 Place the decoupling capacitor used for constant voltage within
the IC as close to the IC pin as possible.

5 Keep the feedback line of the current detection resistor far from
noise sources such as switching lines.
= In the case of double-sided mounting, place the power products
on the same side as the IC and other components on
the backside as an effective countermeasure. At this time do
not let the feedback line pass under the inductor.

6 Separating the power GND(SBD, input/output capacitor GND) from
the reference GND(RT, GND) will minimize the effects of switching
noise. Make them common to the GND plane.

7 Please refrain from using thermal relief as much as possible.
= The high frequency characteristics will degrade.

EMC Issues on the Same Board

EMI standard: CISPR25
(Automotive equipment testing)

EMS standard: ISO11452
(Automotive equipment testing)

EMC Issues from Outside the Board

EMI standard: CISPR25
(Automotive equipment testing)

EMS standard: 1ISO11452
(Automotive equipment testing)

System A System B

Conductive Noise

Radiated Noise ’

Harness, etc.

Precautions Regarding Thermal Relief

[l Be careful regarding the layout of the capacitor used as
a noise countermeasure

. I.I<— Slit
ESL | =] «<— st
® <—\Via

With the above layout(thermal relief), since the ESL component
of the PCB is added, the resonant frequency moves to the lower
frequency side according to the previous equation and the
desired noise removal effect cannot be obtained.

ESL(PCB) .

Ideal ESL(Via)

I
Il —

Ideal Layout

Actual
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Heat Resistance and Thermal Characteristics

Definitions *Applications *Formulas

M These definitions conform to JEDEC standard JESD51

Symbol Definition Applications Formula
The thermal resistance between the junction Comparing the heat dissipation
8Ja temperature Tj and ambient temperature Ta | performance among packages of BiA = (Tj-Ta) = P
when the package is mounted on a PCB different shapes
The thermal characteristics parameter
between the junction temperature Tj and i : — (Ti—T+) =
Wyt the temperature of the center of the Upper Estimating junction temperature Wyr=(Tj-T7) = P
surface of the package Tr.
The thermal resistance between the
junction temperature Tj and temperature of e o s .
Buc-ToP | the top surface of the package Tc-op. thsez- or.s;mu a |0nsdu|smg Buc-Top = (Tj—Tc1or) + P
The heat dissipation path is only on the top s u el
surface; the others are adiabatic.
The thermal resistance between the junction | Used to estimate the junction
temperature Tj and the temperature of temperature, since when the heat
Buc-BoT the bottom_surfac_e of the package Te-sor. dlssmatlo_n metal at the bottom of the Buc-BoT = (Tj=Tceor) = P
The heat dissipation path is only on the package is exposed, most of the heat
bottom surface; the others are adiabatic. flows only through the package bottom.

Note 1: 8JA/W.r is the value when mounted on a JEDEC board. Note 2: Conventionally, the value provided as Buc is Wor in this definition.

lllustrations for Each Definition

JEDEC(JESD51) reference

Heat Conduction

=== Thermal Resistance(Low)

B Gua: Thermal resistance between the junction and the ambient environment
*Heat dissipation through multiple thermal paths
mnsp- Thermal Resistance(High)

Heat conduction/radiationto the outside air
X

T~

B Wut: Thermal characteristics between the junction and the center of the top surface
of the package

*Heat conduction(with heat dissipation) other than at the top surface of the package

Temperature at the Center of the Top Surface of the Package: Tr

Package Surface )

Ambient Temp: Ta

Junction Temperature: Tj
Copper Foil

Package(MOLD)
Package(LEAD)

PSRN
P T y —
< —d <K/
— =z PCB(FR4)
— ¥

(Bottom Package Sun‘ace>/

*Diagram is an image of the HTSOP-J8 package

M B.csor: Thermal resistance between the junction and
the bottom surface of the package

*Heat is dissipated only at the bottom surface of the package;
the others are adiabatic.

M B.cop: Thermal resistance between the junction and
the top surface of the package

*Heat is dissipated only at the top surface of the package;
the others are adiabatic.

Temperature at the
Center of the Top Surface

of the Package:
Tc-TopP

Junction Temperature: Tj

COLD PLATE

= GJc-ToP

Junction Temperature: Tj

Bottom Surface
Temperature:
Tc-BoT

COLD PLATE
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Support System for EMC/Thermal treatment

EMC Countermeasure

Market Background

M The increasing number of ECUs and continuing miniaturization
(higher frequency) is increasing the number of cases where
the internal noise interference worsens.
= Increased risk of malfunction due to noise
= Greater risk of generating noise which can cause

malfunctions to surrounding equipment
M Also, upon further investigation the following can be expected.
= With the continuing proliferation of ADAS and
automated driving, it has become imperative to prevent
malfunctions and control failures due to external noise.

= Eliminating metal body (shield) and reducing body
weight to minimize environmental load

EMC countermeasure technology is

becoming more important

ROHM EMC Countermeasure Support System

M Established an anechoic chamber
(at the Shin-Yokohama Technology Center)
Il Recommendations on application countermeasures
designed to clear the CISPR25 Class 5 requirements
F - - |

; Lo o Lo n—r— i !

anechoic chamber

Note: A fee may be charged depending on the type of support.

Thermal Cou measure

Automotive EMC Test Standard
M Applicable EMC standards

Automotive Emission Test

Test Method ‘ Standard | Frequency
Radiated Emission CISPR25 Class5 150kHz to 1GHz
Conducted Emission CISPR25 Class5 150kHz to 108MHz

Automotive Immunity Test
Test Method Standard

Frequency

200mA
*=400MHz: 300mA

Pulse 1/2a/2b/3a/3b/4/5a/5b

BCI Immunity 1ISO11452-4 100kHz to 2.1GHz

Transient Immunity 1SO7637-2/3/5

1ISO11452-2 80MHz to 3GHz 200V/m
Radiated Immunity Radar pulse 1.2t0 1.4GHz 300V/m
3.110 4.2GHz

Near field

Antenna Immunity Gl SFEC

800MHz to 2.4GHz | up to15W

TEM CELL Immunity 1SO11452-3 1MHz to 400MHz | 200W
Measurement Example
90 — Peak
80 — Ave.
70 — AMN(PK)
60 — AMN(AV)
2 50
S i AR
3 MEEs
g \ LT p——
S o o
10 H
0 ull —H
il
s L T T T 1

0
150k 500k 1M 2M 5M 10M 20M 50M 100M 200M
Frequency(Hz)

Standard: CISPR25 Target: BD18351EFV-M
Load: White LEDs/8 lamps connected in series lour: 300mA

eValidate thermal designs before PCB ordering by performing simulations that include board patterns

oIn the event of thermal issues, we can suggest improvements through actual measurements and simulations

Market Background

M The number of cases where the thermal environment for parts
is worsening has increased due to mechanical integration and
mounting in engine compartments

= Increases the risk of a reduction in the quality and
life of electronic components

Heat dissipation design technology is

becoming more important

Thermal Simulation Support Case Study

M Provided to customers that perform thermal simulations in-house
A Detail

DELPHI
Top Inner. Tog Outer

-Resi Sidi
Two-Resistor Side b cads

Case H
Bucrop Junction b
Junction Bottom Inner  Bottom Outer

Accuracy

223
Board

Analysis time \

Our models are correlated with
actual measurements

Note: A fee may be charged depending on the type of support

Thermal Resistance Measurement On the Customer’s Board
Il Prototyping, evaluating mass-produced boards, thermal resistance measurement

Determine the thermal
resistance of the actual board .

—oan
o |
~Duly BN |
—aayn |l
i |

same mm om am M ] © oW m wm
Pl e

Measurement result

Environment

Thermal Simulation with the Customer’s Board/
Heat Dissipation Environment

M Utilize borrowed board data M Use borrowed heat sink information

Temperature estimation before
board prototyping

[Complex heat dissipation design]

!

Import CAD data for simulation Simulation with heat sink
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ROHM Manufacturing

Throughout its history cars have continued to evolve in response to the growing
awareness for safety, comfort, and the environment, in step towards continued
electrification.

In the course of this progress, autonomous driving and smart cities will soon be
realized with the advent of next-generation vehicles.

ROHM contributes to the evolution and advancement of the automotive sector
and next-generation cars by taking a quality-first approach to manufacturing and
ensuring long-term, stable supply of products.
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Approach to High Quality and Stable Supply

Achieving High Quality and Stable Supply
Through a Vertically Integrated Production System

ROHM's vertically integrated production system is the result of its commitment to ‘Quality First'.
The ROHM Group carries out manufacturing, sales and service - from design and development to wafer
fabrication - in-house and continually works on initiatives to improve quality in all processes.

Commitment to Raw Materials

Wafer production from
silicon ingot pulling

Raw silicon

Silicon Ingot

Si
SiC

Sjlicon
Carbide

In-House Photo Mask

Pursuing high quality through consistent
quality control from IC chip design layout
to photo mask production

~ Photo Mask

A ROHM Group Company

SiCrystal, a German-based SiC single crystal wafer

Sic rystal manufacturer, became a member of the ROHM Group in

2009.German S 2C single crystal wafer maker SiCrystal
became a ROHM Group Company in 2009

High Quality

Achieving high quality in
every process

ROHM continually pursues 'Quality First' as a corporate
objective. Through our vertically integrated production
system the Group implements production, sales, and
service - including design, development, and wafer
fabrication - and are working on initiatives to improve
quality in all processes. At the same time, excellent
traceability is achieved through a system that ensures
worry-free use of our products by customers.

Stable Supply

Utilizing the Group's collective power
to fulfill supply responsibilities

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

Broad package lineup(i.e. CSP, BGA, COF,
COC, stacked package) supports the latest
assembly technologies.

In-house dies and lead frames &}

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

Packaging

- R r_‘,-‘_"'”‘“‘f\ {,{':"1“\) -\ L|> \ ;)/ m .I'f-ﬁ _1\
JOO0C \J I

= : i *l |

rf—"f_’f__f-—;:{_ﬁ—? \ ; 43

In-House Production System | BCM System

E

All production equipment were developed ROHM continues to strengthen its BCM system by
completely in-house, making it possible to performing diagnosis based on risk verification at
flexibly and precisely meet customer needs. all production sites.

Natural Disasters

Earthquake/
Tsunami

) — Typhoon/
HI:o‘?dIFr;g;i/n Heavy Winds/
avy Ra Tornado
R Fog/Sandstor
it Production Facili Fire/
Pl?rl‘l:;atll ty Explosion
— ‘Infrastructure h

.. Problems Others

Multi-Site Production Rl

Continuous Supply
All production systems developed in-house
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Approach for Automotive-Grade Products

ROHM establishes 'Quality First' as a corporate objective, pursues innovative,
high quality manufacturing, and provides greater peace of mind through guaranteed delivery times.
ROHM implements a variety of initiatives to ensure high reliability.

Initiative Example

Real-time quality checks

From silicon ingot pulling and
wafer fabrication to testing, final
assembly, and shipment, ROHM
adopted a screening method to
check the workmanship at each
process.

ROHM original real-time quality checks Real Time Work & Check

Die Bonding

Check the
workmanship at
the same time as
performing die
bonding

Check the quality
at the same time
as performing die
bonding

Introducing the PAT System(Conforming to AEC Guidelines) Dedicated automotive product line

The PAT system statistically analyzes measurement data and removes
out-of-group items even when they are within good product standards.
With this method even when a product is determined to be
non-defective and within the standard at the time of shipment,

if it is out-of-group within the lot distribution it is removed as having

the potential of being defective. This allows ROHM to act out of

an abundance of caution to prevent the shipment of defective products.

PAT System PAT: Part Average Testing (Parts Averaging Test)

PAT Standard

Frequency (No. of Chips)
n
o

ol
0
=} =

Output Voltage(V)

115+
1.2

Measurement data is statistically
analyzed to remove out-of-group
items even when they are within
good product planning guidelines.

Initiative Overview(IC Case)

Automotive products are manufactured on dedicated lines by
certified operators who have passed special tests.

Utilizing dedicated Machine and Man results in

a higher grade manufacturing environment.

Line division and 4M differentiation
The basic elements of ROHM's approach to quality 4M---Man Machine Material Method

All automotive-grade products are manufactured on
HR(High Reliability) lines separate from general products.

JOMOTIVE g

Certified operator

Model Design

Robust design with multiple protection
circuits/improved damage resistance/easier
testability/characteristics limit evaluation

Model Test Design

High/normal/low temperature measurement of all
chips, HV stress testing, PAT system introduction

Model Qualification Testing

Based on JEITA. JEDEC,AEC-Q100/AEC-Q101/AEC-Q200 compliance
- Long-term reliability testing
- Life prediction based on WLR data
- Electrostatic breakdown test

Wafer Process Management

SPC management/Real-time
monitoring/Defect inspection of all chips

Assembly Process Management

Real-time Work & Check at main processing point
(s)/Quality guarantee (i.e. internal X-ray inspection,
reflow screening)/4M establishment

Traceability, keep samples,
in-process defect analysis, etc.
Important Security Applications

All keep samples from all lots are stored for 10
years/In-process defective product analysis(all lots), etc.
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Guide to ROHM’s Website https/www.rohm.com

M Please visit ROHM's website for product lineups for each category

Global - English v Company CSR Mews Careers ContactUs

Products Technical Support Applications Sales Buy or Sample @

Applications
M Datasheets, application notes,
reference designs, Spice
models, and other materials
> are available.
LED Driver A ¢ \
= S—

B3] ROHM chip resistors ™

|| Battory Crarge x
||| B0SSOSAGW/MINE 1 oo deecin. g g

g{ Products = Applications & Design supporting tool b ote
= iCs Memory » Industry A » ACIDC Designer o TR
» Discrete Amplifiers & Linear » Automotive Measurement » DC/DC Designer T .
o “""'7‘ » Consumer Blectronics 07 » LDO Finder T T
Power D Clocks & Timers: Enengy x
: E :K_ﬁ Switch & Mukiplessr & Logic * PCiC oific » Reference Designs L L
ssive Devices L Equipment » ACIDEC Design Library b L E

* Modules (Sub Systems)  *camor & MEMS i » MOSFET Selection for synchronous rectification
* Opto Devices Display Divvers. Ao peoc

Motor | Actuator Drivers. Commenications :
» Commercial Products » Thermal calculations tool (Motor driver)

AR Infrastnicture

o o LS LAPIS Robat * MOSFET Selection of Load Switch

Audio & Video » Digital transistor Selection Tool

Speech Symthesss LSL{LAPE) » Resistor calculation tool

Microcantroiers

(LAPIS) * TCR( Coefficient of

B ROHM's website provides technical information useful for designers, focused on basic knowledge on products and seminar information.

Tech Web + DRVICE PLUS

https://micro.rohm.com/en/techweb https:/www.deviceplus.com https://www.rohm.com/electronics-basics

Il Home Page Design Support Content List

Iltem Overview

Selection Guide A guidebook that simplifies IC selection.
(This Catalog) Product pickups and sample solutions are provided.

Contains the most important information provided to customers on ROHM products.
Datasheet Functional characteristics, conditions, and applicable ranges built into the products are listed, along with the scope of warranty.
Also provided is application information, including the required external parts, in order to ensure stable operation and maximize performance.

Capacitor Calculation for Buck Converter ICs

Considerations for Multilayer Ceramic Capacitor Used for Buck Converters
Inductor Calculation for Buck Converter ICs

Considerations for Power Inductors Used for Buck Converters

Switching Type Quick Reference Table for Setting the Output Voltage of Buck Converter ICs
PCB Layout Method for Buck Converters

Snubber Circuit for Buck Converter ICs

Buck Converter Efficiency

Application Note Example Calculating Power Loss(Synchronous Rectification Type)

Reverse Voltage Protection for Linear Regulators

Output Voltage Setting Resistance Table for Linear Regulator ICs
Linear Type Linear Regulator Power Supply ON/OFF Characteristics

Simple Stability Experiments for Linear Regulators

Thermal Resistance Data of Automotive Linear Regulators

Phase Margin Measurement Method Using a Frequency Characteristics Analyzer(FRA)
General Regarding Thermal Resistance
About Thermal Resistance and Thermal Characteristics of IC Packages

SPICE models are offered that can be used in PSpice simulations.
SPICE Models A ) . . ;
However, since the files are encrypted for security purposes, they are executable only with PSpice
Package Information Implementation specifications, resistance to whiskers
Package Information REACH Substances of Very High Concern(SVHC) non-use certificate, UL94 flame retardant class
Environmental Data ELV, RoHS Directive certificates of compliance
Basic Information — -
Reliability Information Report on reliability test results
Individual Product Data List of production facilities
Export-Related Information Regarding the Export Trade Control Order and US Export Regulations
Support Page Provides new product information, evaluation boards, and videos

Technology Information Site | Acquire basic knowledge on power supply ICs
Tech Web Archive site on the latest topics on power supply ICs ideal for engineers - TECH INFO




ROHM Group Locations (Japan)

® Sales Offices © R&D Centers
Kyoto Nagoya Sendai Kyoto Technology Center (Head Office)
Tokyo Matsumoto Takasaki Kyoto Technology Center (Kyoto Ekimae)
Yokohama  Nishi-Tokyo ~ Utsunomiya Yokohama Technology Center

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

© Manufacturing Facilities

ROHM Co., Ltd. o

ROHM Shiga Co., Ltd. © Distribution Centers
ROHM Hamamatsu Co., Ltd.

ROHM Wako Co., Ltd. ROHM Logistec Co., Ltd.

ROHM Apollo Co., Ltd.

ROHM Mechatech Co., Ltd.

LAPIS Semiconductor Co., Ltd.

LAPIS Semiconductor Miyagi Co., Ltd.
LAPIS Semiconductor Miyazaki Co., Ltd.

® Sales Offices

© Manufacturing Facilities
© R&D Centers

© Distribution Centers

ROHM Mechatech Co., Ltd.

ROHM Logistec Co., Ltd. (Kyoto)
Okayama
(Okay ) ROHM (Headquarters) @ —— LAPIS Semiconductor Miyagi Co., Ltd.
ROHM Wako Co., Ltd Kyoto O\ (Miyagi
Ok " ' Takasaki Sendai
(Okayama) Matsumoto / endal
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( X ) .,.. . Nishi- Tokyo‘.

ROHM Apollo Co., Ltd. /@ ()
(Fukuoka) ® N Tokyo
ROHM Shiga Co., Ltd. Nagoya LAPIS Semiconductor (Headquarters)
a Shlga Yokohama
/ ROHM Hamamatsu Co., Ltd.
LAPIS Semiconductor Miyazaki Co., Ltd. (Shizuoka)
(Miyazaki)

LAPIS Semiconductor Miyazaki Design Center
(Miyazaki)
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ROHM Group Locations (Global)

® Sales Offices

ASIA ROHM Semiconductor Korea Corporation
ROHM Semiconductor Trading (Dalian) Co., Ltd.

ROHM Semiconductor Trading (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.
ROHM Semiconductor U.S.A., LLC

ROHM Semiconductor GmbH

AMERICA
EUROPE

@ Manufacturing Facilities

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.

Kionix, Inc.

SiCrystal GmbH

AMERICA
EUROPE

© Finland

¢ Germany
\— SiCrystal , Beijing ¢
ROHM Semiconductor (China) ® ©

ROHM Integrated Systems (Thailand)
ROHM Mechatech (Thailand)

'y

Hong Kong @ Q

>,

Thailand
India ¢ \1.. e

[ ¥
el N
ROHM-Wako Electronics (Malaysia) J

Malaysia
Singapore
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~— ROHM Electronics Dalian

W
Shenzhen— %, Korea

© R&D Centers

ASIA Korea Design Center

Beijing Design Center

Shanghai Design Center

Shenzhen Design Center

Taiwan Design Center

India Design Center

America Design Center (Santa Clara)
Europe Design Center

Finland Software Development Center

AMERICA
EUROPE

® QA Centers

ASIA Korea QA Center
Shanghai QA Center
Shenzhen QA Center
Taiwan QA Center
Thailand QA Center
America QA Center
Europe QA Center

AMERICA
EUROPE

® Sales Offices

© Manufacturing Facilities
© R&D Centers

® QA Centers

Detroit @ ® Kionix
USA. @
Santa Clara

Shanghai

Taiwan

Philippines

ROHM Electronics Philippines
ROHM Mechatech Philippines



1) The information contained in this document is current as of March 1st, 2020.

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.

18) 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.
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SantaClara +1-408-720-1900  Nuremberg +49-911-810452-26 ~ Shanghai +86-21-6072-8612  Kyoto +81-75-365-1077
Atlanta +1-770-754-5972  France +33(0) 140608730 Shenzhen +86-755-8307-3008 Yokohama +81-45-476-2121
Boston  +1-781-565-1138  UniedKingiom +44-1-008-272400 Hong Kong +852-2740-6262 ROHM Co.,Ltd.
Chicago ~ +1-847-368-1006  Finland  +358-400-726 124  Taiwan  +886-2-2500-6956 ST R H m
Detroit +1-248-348-9920  Spain +34-9375-24320  Singapore  +65-6436-5100 21 Saiin “ﬂzgts:‘g;g“gég’;ﬁ‘;}g;
Di 1-858-625- H -1-950- Philippi -2-8807-6872 V! -
SanDiego  +1-856625-3500 Hungary  +36-1-950-5850  Philippines +63-2-8807-68 TEL 181758110101 ot v s s oo SEMICONDUCTOR
Mexico  +52-33-3123-2001 ltaly +39-039-5783432  Thailand  +66-2-254-4890
Germany  +49-2154-921-0  Seoul +82-2-8182:700  Malaysia  +60-3-7931-8155
Stuttgart  +49-711-7272370  Beijing  +86-10-8525-2483  India +91-80-4125-0811 www. rohm.com

Catalog No.61P7186E-F 03.2020 PDF © 2020 ROHM Co., Ltd.




