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LED Driver: History and Roadmap

Wide application range from consumers to automotive
<Year> 1970~ 1990

2000 2010 2020

- LED lighting
. L LCD backlight

Level meter RGB illumination Organic EL

Standard

Dot matrix LED display lighting

Laser Di driver
ds

- - _ - Technology for energy saving - Communication
* Dynamic flashing N - Power-supply - Digital technology s . technology
<Technology> | constant-current || technology Colour control Gl M) S - Modularization
driver - DC/DC converter | |- Brightness control || Reduction of ext. components High-power

High-efficiency

High-durability

_ Rear lamps ~ Medical
High Warning lamps equipment
reliability Interior light
Head lamps

DRL
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LED Driver: Automotive Applications

Indicators

Serial-in parallel-out
driver

Function

BD8376 (8ch) Rear lamps

BD8377 (12ch) o
P BD8378 (8ch) 2 Constant cgrrent
a BD8379 (12ch) O source driver
BD18377 (12ch) 3 or DCDC
BD18378 ( 12ch)
BD8371
BD8372
Backlightin o BD8374
Head lamps / DRL ghting BD8362EFJ-M
_5 Buck-boost DC/DC é Buck-boost DC/DC
© | Integrated constant 2 | Integrated constant
7 Current driver T Current driver
BD81A14 (4ch)
P BD8381A BD81A04 (4ch)
o BD6396MUV-M P/N BD81A34 (4ch)
BD81A54 (4ch)
BD9465MUV
Head lamps/DRL Rear lamps

demonstration
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LED Driver for Indicator Lights

Serial-In Parallel-Out Drivers
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Indicator LED Driver Line-Up: Serial-in-parallel-out LED driver

ROHIM

SEMICONDUCTOR

BD8377FV-M

= 12ch Open Drain

= Output voltage 35Vmax
= Low EMC Noise

(0=

BD18377EFV-M

= 12ch Constant current

= 50mA/ch

= Diagnostic function

= Global PWM dimming

= Individual current setting
= AECQ100

DS available
BD18378EFV-M

= 12ch Constant current

= 50mA/ch

= Diagnostic function

= 6 Xx PWM dimming

= Individual current setting
= AECQ100

= SSOPB20 )
= AECQ100 DS available
BD8379FV-M
BD8376FV-M = 12ch Open Drain
. Chip shrink
= 8ch Open Drain 'p Shrin 0 > = AECQ100
= Qutput voltage 35Vmax
- SSOPBLE BD8378FV-M
« AECQ100 = 8ch Open Drain
= AECQ100
0.6um Bi-CDMOS 0.35um Bi-CDMOS
2011 2012 2013 2014
Channel Maximum Maximum . Serial Clock Drive
P MUt Number Input Voltage Output Voltage SIS Frequency Current PR SIETE
BD8376FV 8ch v 35V 6Q 1.25MHz 50mA SSOP-B16 MP
BD8377FV 12ch v 35V 6Q 1.25MHz 50mA SSOPB20 MP
BD8378FV 8ch v 35V 6Q 1.25MHz 50mA SSOP-B16 DS.
BD8379FV 12ch v 35V 6Q 1.25MHz 50mA SSOP-B20 DS
BD18377EFV 12ch v 10V 6Q 1.25MHz 50mA HTSSOP-B20 MP
BD18378EFV 12ch N 10V 6Q 1.25MHz 50mA HTSSOP-B28 DS.
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Roadmap LED drivers for Clusters

BD8376FV-M
= 8ch Open Drain

BD8378FV-M

= 8ch Open Drain
= AECQ100

= AECQ100 E

BD8379FV-M
BD8377FV-M = 12ch Open Drain

= 12ch Open Drain = AECQ100

= AECQ100

?

BD18377EFV
12 channel CC LED d

BD18378EFV
12 channel CC LED driver, 6

BD18378EFV QFN
12 channel CC LED driver, 6 PWMs
QFN package

B

PWMs

E

river

BD18376EFV QFN
8 channel CC LED driver, 4 PWMs

QFN package

BD18376EFV
8 channel CC LED

E

driver, 4 PWMs

Planned
Development

Production
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BD8377/9FV Features

= 12bit Serial-in / Parallel-out I/F

* 35V DMOS Open Drain Output

* Max. Current 50mA/ch (DC)

* Max. Current 150mA/ch (Pulse)
* Ron of Power MOSFET 6Q(typ)

» Cascade connection possible

VCC )ﬁ
2 :
SERIN =. 0
—»0—1r = . D5
m
CLK ﬁ;
—0—p»L. D D6
»
u
)
-

o
T
o
<
\_*,

21607 |ojiuop ® yoreT
%

* Output slew rate 20V/usec

(For low EMC noise)

* SSOP-B20 small package

BD8376/8FV Features

« 8bit Serial-in / Parallel-out I/F
 Small SSOP-B16 package
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Indicator LED driver: BD18377 (12ch)
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= 12bit serial-in / Parallel-out I/F

BD18377 EFV Features

Enable pin
10V Output Voltage

= Constant Output Current 5to 50mA/ch
+/-3% accuracy

* Global PWM dimming (0.1-100%)

LED brightness adjustment per channel
(1.6-100% in 1.6% steps / 6bit)

Diagnostic output on LED status
(OPEN, SHORT) for each channel and
global ANY_OPEN / ANY_SHORT
(with mask)

- Cascade connection possible
= OQutput slew rate for low EMC noise

HTSSOP-B20 small package
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Indicator LED driver: BD18377 Sample Application

e

4x blue LED, 45 mA 1.Set Rext for 50 mA = 12kOhm, 1% (5 mA headroom for binning)
4x green LED, 35 mA 2.Program CHO0..CH3 to 45mA/50mA* 63 = 57

47 41 63 57 53 58

4x red LED, 20 mA 3.Program CH4..CH7 to 35mA/50mA* 63 = 44

4.Program CH8..CH11 to 20 mA /50 mA * 63 = 25
5.Next step... dot calibration!
6.LED binning

* Set channel to nominal brightness

* Measure optical output against reference

43 44 25 21 30 26

« Step brightness up or down until optimal value found

BD18377 software interface demo ==

E
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Indicator LED driver: BD18378 (12ch)
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I
I
I
I

|
I ! !
1 ! [T
PWMa-5 | PWM Mapin | | Shortto GND o
ot 5 || PYM Faul Dglem%;{n ! Pull up ::} :
1 | ] !
—————————— Rl it : | i 'CHD-H]
| I|‘ |
1 Iyl
vee PWM I
0 UvLO - : I:‘ :
1 ‘ il } |
I n o
BandGap ; : CAL L ::} :
- | Iref ot
c IRer ?Iﬁg! 12l Constant Current .
urrent Mirror | ©1 " pver | 1
—— - s e T |
X2
GND IREF PENT
1 1 1

[ 2 3 4 5 6 7 & 5 i0
CHANNEL

11 SENSE|

|+
F
[AIx]

BD18378EFV-M

P
0o 1 2 3 4 5 SDICLKSDO LATCH

to Controller

BD18378 EFV Features

» 12bit
Serial-in / Parallel-out I/F
Enable pin
10V Output Voltage

Constant Output Current 5to 50mA/ch
+/-3% accuracy

6 x PWM Global dimming (0.1-100%)
Emergency warning pin

LED brightness adjustment per channel
(1.6-100% in 1.6% steps / 6bit)

Diagnostic output on |, PWM & LED status
(OPEN, SHORT) for each channel and
global ANY_OPEN / ANY_SHORT (with mask)

Cascade connection possible
Output slew rate for low EMC noise
HTSSOP-B28 small package
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LED Driver for LCD Backlighting
Buck-Boost DCDC
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LCD Backlight Driver Line—up: Step-up, step-down LED Driver

ROHIM

SEMICONDUCTOR

BD81A0O4EFV/MUV

= Buck-Boost 4ch for B/L
= 120mA/ch

= 2.2MHz Frequency

= HTSSOPB28

= VQFN028V5050

= AECQ100

BD81A14EFV/MUV

= Buck-Boost 4ch

= 120mA/ch; External low side FET

= 2.2MHz Frequency I
= HTSSOPB20

= VQFN028V5050

I
Mixed mode dimming
Phase shift
1o BD9465MUV
= Buck-Boost 4ch
= 150mA/ch

= 2.2MHz Frequency
= HTSSOPB28
= VQFN028V5050

DS available

BD81A34EFV/MUV

= Buck-Boost 4ch

= process / cost optimization

= 120mA/ch; External low side FET
= 2.2MHz Frequency

* HTSSOPB20

= VQFN028V5050

* AECQ100

High Voltage

>

under development
BD81A54EFV/MUV

= Buck-Boost

= 60V process

= 120mA/ch

= 2.2MHz Frequency
= HTSSOPB28

= VQFN028V5050

= AECQ100 = AECQ100 = AECQ100
0.35um Bi-CDMOS
2011 2012 2013 2014
Channel Maximum DC/DC PWM Drive .
eI N2 eI Number Input Voltage Frequency Dimming Current geelica i FRE e
) 120mA/ch .
BD81Al4EFV Buck-Boost 4ch 40V 0.2-2.2MHz Min. Duty 0.02% . Automotive | HTSSOP/VQFN MP
External Low Side FET
BD81A04EFV Buck-Boost 4ch 40V 0.2-2.2MHz Min. Duty 0.02% 120mA/ch Automotive | HTSSOP/VQFN MP
) 120mA/ch .
BD81A34EFV Buck-Boost 4ch 40V 0.2-2.2MHz Min. Duty 0.02% . Automotive | HTSSOP/VQFN MP
External Low Side FET
BD81A54MUV | Buck-Boost 4ch 60V 0.2-2.2MHz Min. Duty 0.02% 120mA/ch Automotive VQFN Dev.
BD9465MUV Buck-Boost 4ch 40V 0.2-2.5MHz Min. Duty 3us 150mA/ch Automotive VQFN MP
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Pk Currant drivar
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BD81A34EFV-M/MUV-M Features

= Correspond to Boost and Buck-boost
(Integrated Boost FET)
= Output current : lo max = 120mA
- Wide operating voltage range : 4.5~30V
= 4ch constant current output
(Current accuracy : 3%,)
= PWM dimming control: 0.01~100% @100Hz
* UVLO circuit/ OVP/TSD / OCP
- LED anode / cathode (SCP)
- LED open / short protection
(short detection ON/OFF function)
= Oscillating frequency accuracy : £5%
- Package : HTSSOP-B28 or VQFN028V5050

PWM dimming control VDAC( linear ) dimming control
ILED ILED $ i
ON Duty controllable Current controllable
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BD81A04 Features: Fast PWM
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36 | Fans
T
i SETEN LEDEN LEDENZ LED P
Currart drive Feedbackd (SW] S=0) l LED Current
AMP _
iy
R B e
- L
Vref ’
_;[ . E u PihLaw @ OH
L
75]:;’5 Q WREG
n E lrz
B
%
=awn
Foedhach2(SWE A=0H)
T
@Single feedback (feedback! only) ®Double feedback (feedback! and 2)
i0uman by min | uzae
+— +—
LED
current

Current Driver Circuit is remained ON,
disregards of PWM Hi/Lo.

This realizes quick PWM pulse with dual
Feedback to achieve Min. pulse width 1usec.

<PWM high>

=> LED current controlled by AMP with
feedback1 , and set by ISET

<PWM low >

=> LED current is off. Internal idling current (12)
Is controlled by AMP with feedback?2

* Quick Start up is possible with this control loop.

~>

PWM pulse wide of 1us is feasible
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LCD Backlight LED Driver: BD9465MUV (4ch)
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BD9465MUV Features

4ch LED current driver and DC/DC converter

Adjustable LED output current in the range of
40mA to 150mA LED

5000:1 Dimming Ratio using PWM dimming

Built-in LED feedback circuit for automatic
voltage adjustment based on LED current

Output Dimming Frequency Range
(100Hz~20kHz)

OVP protection

LED protection circuit (OPEN protection,
SHORT protection , GND_SHORT protection)

Individual detection and individual LED OFF
for both open and short circuit

VOUT overvoltage protection (OVP) and
reduced voltage protection (SCP) circuit

Failure indication function
ISET short-circuit protection circuit
QFN package (VQFN28SV5050)

Confid
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BD9465MUV New Features: Phase Shift

Generate 4-PWM signals with Phase Shift from single PWM input

PWM C————===p | FD1
——  BD9465MUV :>:Lf%2
C—— > LED4
FPWM=100~1KHz FDIM=100~20KHz
LEDI : | | : : | | | : LED1 T | | | : | | :
CURRENT L L1 | CURRENT |
e R R R I B et [ [ [ |
: I | | : : | | I LEn2 : | I I I I |
cvmeenr | | - _r CURRENT —':E—“l— < Phase-shift >
(BT | | | I | | | I I | I I - -
wos T 1 B - Lo Lo » Reduce LED Dr DCDC noise issue
RRENT . o CURRENT o bl -
L ,OH. - ! N # — + Reduce load of primary power
wor 10 1| e | wo To0 (Low Cost, reduce noise )
. . B AT
. FDIM ' JL FDIM ' I )
o T i | e ] e e ]
CURRENT I | | | | L CURRENT | | | | ) )
R s < 20KHz Dimming >
amer| 1 1 RN commr | L0 - Reduce LED flicker
BEEEREEE S Adjustable Dimming frequency
LED3 ] I | | ] I | | ] LED3 I I | | | | |
v I O 3 O O O O (100Hz-20KHz)
| | | | | | | | | | | | | | | |
cor T e
B e | R o e
N o e

Confidential © 2013 ROHM Co.,Ltd. All Rights Reserved ROHM CO... Ltd




BD9465MUV New Features: 3 type dimming

Monitoring the duty of input PWM signal
Correspond to 0.02% by Changing Dimming mode.

1 000/ r_{ PWM Dimming ]—
ILED Frequency Dimmin
I20KHz T gD ey
= = - I S
Dimiming > = ]
Pv— | | 1 ]
I

~{ ANALOG Dimming J——\ LED

ILED

Analog— l i
1.25% )
0.02% Freq uen G&\ / 0.02% possible

dimming

6.25%

. 7
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LED Driver for Lamps
Buck-Boost DCDC & Linear Type
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LED Driver for Lamps

Power BD838X / BD839X Series

BD836X Series
30w BD837X Series

Switching Type

High/Low

Constant Current Beam

Type

\/High Power
20W =
Turn/Fog/DRL
Lamp
\/Middle Power
10W o

Tail/Stop/Position

Lamp
JLow Powu

I I I
100mA 500mA 1000mA
LED Current

>
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Small Lamp LED Driver Line-Up: Linear Type & Small DCDC

ROHIM

SEMICONDUCTOR

BD8371HFP/EFJ-M
= Programmable Current 1ch
= LED open/short det.

= lomax = 150mA

= HRP-7(HFP)

= HTSOP-J8(EFJ)

= AEC-Q100

BD8372HFP/EFJ-M

= Programmable Current 1ch

Low cost

>
BD8374HFP-M

= Programmable Current 1ch

= CR timer / dimmer
|]|]I:|I >
= LED open/short det.

= Jomax = 500mA

Small package

Switchingftyp
BD8362EFJ-M

= Hysteresis comparator
= 400-2200mA

= PWM Dimmer
= Small Package
= AEC-Q100

BD8373HFP-M

= Programmable Current 1ch

= LED open/short det. * HRP-7 * PWM & DC dimming
= [omax = 200mA * AEC-Q100 = LED open/short det.
* HRP-7(HFP) * lomax = 500mA
= HTSOP-J8(EFJ) = HRP-7
= AEC-Q100 = AEC-Q100
0.6um Bi-CDMOS 0.35um Bi-CDMOS HV
2011 2012 2013 2014
. Channel Maximum Drive :
D o]
Part Number Application Number  Input Voltage Current Immer mode Package

Turn / Rear . HRP-7/
BD8371HFP/EF] Lamp 1ch 50V 150mA High / Low current - HTSOP-J8 MP

Turn / Rear . HRP-7/
BD8372HFP/EFJ Lamp 1ch 50V 200mA High / Low current - HTSOP-J8 MP
BD8374HFP Turn / Rear 1ch 50V 500mA PWM Dimmer (Integrated - HRP-7 MP

Lamp PWM signal generator)

DRL/FOG 500mA .

BD8373HFP-M 1ch 50V o PWM &DC Dimmer HRP7 DS
Lamps Built-in FET
400~2200mA Hysteresis
BD8362EFJ-M LI T 1ch 60V : PWM Dimmer g TO252-S7+ DS
Lamp FET Built-In comparator
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Rear Lamp LED Driver: BD8372

; BD8372EFJ/HFP Features
VIN 10UT

’—I—‘ == - Selectable constant current source driver
VREF T

1
SE

Current * QOutput current lomax=200mA
- VREF —>| Control

—3k VIN * Individual settings for low- and high-current
% T * Wide input voltage range (6.0~40V)
T

1+ 1

LED LED GND
OPEN Det SHORT Det

PBUS ViEEF * UVLO / TSD protection

= Current tolerance *=3%

A
vy

* LED open / short protection

- PBUS function (Diagnostics)
- Package : HRP-7 /[HTSOP-J8

LDO Type Driver BD8372(Current Source Driver)

+B
o Power Supply Sence

+B

feed back line

Hl—

from (4 COM feed back line

No need !

36 GND Sence

m
Eliminate wiring contributes to your cost reduction
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ROHIM

SEMICONDUCTOR

F/

STOP!

PBUS]

PBUS Function B+;

As the number of LEDs depends on
car models, we integrated the PBUS
for applications having multiple drivers

in the system I

BROTECT 8U5]

VIN(
D,

+
*

*
D
»

VREF
3
*

CONTRO

H/ L MODE
SET

VREF

)

-

G
LT

mode

( PROTEQA= » » YREF
*
*

-

P LLLLET]
s? e,

led off

L

led short

Iref]
— —

Setting constant current

The current settings for normal-mode
and brake-mode can be individually
configured.

—

1@ﬂ!lllll...........
g

e

GND

Iggﬂ, -.-.....-.---I‘EiT
Risete

H
Riseth

High-side constant current
output

The output is constant current
source type.

This block integrates a function
which the output current is reduced
while high voltage input is applied,
so that less heat would be
generated during the malfunction.

LED open/short protection

PBUS generates a warning signal
when malfunction occurs

LED GND
SHORT DET
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Technology: ROHM LED Driver Technology |

High accuracy (£3%) LED current control eliminates brightness variations

_ Rear lamps require high-performance lights with no
intensity variations, which depend on the tolerances of
LED Current:lo High power the LEDs and LED driver circuit. Discrete configuations
200 | acz:‘;’:cy: g oy consist of multiple parts that increase the amount of
il +39, . : variation significantly, requiring sorting during
’ : production.

New Products

Conventional

LIRS stondard ' LED Driver
mA In contrast, ROHM's monolithic dedicated IC solutions
. - 5 integrate a high-performance constant current circuit
6‘fsane13u‘i.m 1}9 Y 25;" e featuring an industry-leading current accuracy of
s L +3%that, reduces manufacturing load.

Independent current settings for tail lamps and stop lamps

i Rear lamps are designed to change in intensity
T Aurng diving and braking operations. ROHM
uE LED drivers for rear lamps feature a 2-stage
current switching circuit for different current levels,
; : depending on operation. In addition, with
High current range: conventional LED drivers the current levels for tail
' : lamp and stop lamp operation are fixed. ROHM,

DOMA ferreeereeeeesfunnes Rannnns LA— L. |

LED Current : lo
g

~ L“Tgﬁ"“”';é?:g;w = however, allows flexible adjustment of the light
(Battery Voltage) intensity based on requirements, facilitating
Input Voltage : VIN design.

ROHM Co. Ltd.

Confidential © 2013 ROHM Co.,Ltd. All Rights Reserved




Technology: ROHM Driver Technology Il

LED open/short protection included

There is a possibility during driving that the LED board may
become short-circuited or disconnected due to vibration. In order
to prevent this ROHM integrates voltage and current monitoring
circuits that will cut off LED current and notify the ECU of any
abnormalities.

Although rear lamps come in many different
configurations, most use around 20 LEDs. Since
BD8372HFP-M and BD8372EFV-M can only drive 3-
4 LEDs, multiple drivers are required. In these cases
there is a risk of a single channel failing due to LED
open and/or short-circuits. In order to ensure that all
LEDs are turned OFF simultaneously in the event of
failure (as an early warning to the driver for
increased safety), ROHM integrates a unique P-BUS
function that communicates with the other drivers
when an abnormality is detected and turns OFF all
LED lamps.
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Rear LamE LED Driver: BD8374HFP-M

VINF a1, 10UT
VIN
VREF |\ ocr
VIN-0.177V
osc

LED OPEN LED GND SHOR

DET DET
3+ ; T

% 50Q VIN-0.1V Josv
I+ I+
pqeND
L J

BD8374HFP Features

= Selectable constant current source driver

= Elimination of sorting out LED tolerance
* Reducing PCB area (Saving high power resistance )
= Detection of LED open / short is possible

= Output current

BD8374HFP-M lomax=500mA

= Brightness control by PWM or DC

(PWM brightness range : 1~100%)

= Integrated PWM signal generator : 1~45%

(brightness control is possible with

external CR)

= Wide input range : 5.5~42V
* Tolerance of lo : 5%
= UVLO/ TSD protection
= LED open /short protection

= PBUS function (Diagnostics)
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Rear Lamp LED Driver: BD83/4 - Features
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PWM input Adjustable with Capacitor and Resistor

Integrated Protection

LED GND
SHORT DET,

LED conect

ElH ...Compact solution with only
7 few external components!
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New small Lamp LED Driver BD8362

D1 RSENSE L Under dev.
_(

e P W JL—@W—[@\— —
T i 1« BD8362EFJ-M Features

RPEUS

» Hysteresis Buck-DC/DC
= Output current : [0=400~2200mA
PGND

VIN

PROTECT

SE LoGIc * Switching frequency : ~2.5MHz

B e _{ = Brightness control by PWM or DC
e 7y (PWM brightness range : 1~100%)

:|> = Integrated PWM signal generator:1~45%

02 (brightness control is possible with external CR)
DISC

03 RDIS CR * Wide input range:4.5~60V

crT | TIMER
cer JULL PG“"%— * Tolerance of lo: £2.5%(Ta=-40~125°C)

-
L, T .
% * UVLO,TSD protection

v
g
3
g

DC Mode SW

« LED open,short protection
« Protect BUS function

* Package
HTSOP-J8/TO252-S7+ packagt
(Simple-Designing)

mmp Essential Functions in 8PIN PKG

(Cost-Saving)

mm) \in-External Parts, Space-Saving
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Large Lamp LED Driver Line-Up: switching Type

ROHIM

SEMICONDUCTOR

BD8381AEFV-M
= Buck-Boost DC/DC 1ch
= CR timer for dimming

= LED open/short det.

= Low Side current sense
= HTSSOP-B28

= AEC-Q100

High Voltage
Spread spectrum
SPI Interface

under development

BD18392MUV-M
= 1ch Boost +2ch Buck

= SPI Interface

= Integrated FET

= Diagnostics

= High Side current sense
= AEC-Q100

Matrix Driver

I

under study

BD6396MUV-M
= Boost DC/DC 1ch

under study
BD83XXEFV-M

=Matrix Switch
= 8ch Matrix
= AEC-Q100

under study

BD183XXEFV-M
=Matrix Switch & MOSFET
= 6¢ch Matrix

il > = CR timer for dimming = AEC-Q100
= LED open/short det.
= Current accuracy 1.5%
= Spread Spectrum
= High Side current sense
= AEC-Q100
1
0.6um Bi-CDMOS 0.35um Bi-CDMOS HV
2011 2012 2013 2014
L Channel Maximum Drive :
Di
Part Number Application Number  Input Voltage Current immer mode Package
DRL / Head Depend on PWM Dimmer
BD8381AEFV Lamp 1ch 50V External Tr. (Integrated PWM gen.) Buck-boost HTSSOP-B28 MP
DRL / Head 1chBoost 50~1500mA . 1chBoost HSTTOP-B40
BD18392EFV-M Lamp +2chBuck 60V FET integrated PWM Dimmer +2chBuck VQFN040 Dev.
DRL / Head Depend on PWM Dimmer HTSSOP-B16
IREER SR AN Lamp el A External Tr. (Integrated PWM gen.) B VQFN028 LIELER e
. HTSSOP-B30
BD83xxx Matrix Lamp 8ch 50V Thd. thd Buck-boost VOFN040 Under Study
Confidential © 2013 ROHM Co.,Ltd. All Rights Reserved ROHM CO... l.td




HeadlamE LED Driver: BD8381A \

BD8381AEFV

-
H—t

Timer
Latch|

Control Logic

DRV

N CTL
-

* Wide input voltage range : 5.0~30V

% * Buck-boost DC/DC converter
v

AMA
wy

* Constant voltage output (FB) : 0.2V

* Brightness control by PWM or DC
(PWM brightness range : 2~100%)

* Integrated PWM signal generator : 2~45%
(brightness control is possible with
external CR)

» Switching frequency : 100kHz~600kHz
* UVLO/OVP/TSD/OCP

* Shortcut Protection for LED anode / cathode

)
-

CR OPEN/SHORT/SCP
TIMER Detect

‘ Open Det
Timer
Latch | [SCP_Det

* Protection for LED open / short
* Package : HTSSOP-B28
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SEMICONDUCTOR

Buck-boost DC/DC controller

Protection circuit

DC Brightness control

To avoid the degradation
of LEDs, a thermistor can be

PWM

Timer J
Latch

Control Logic

08|

t+3

s
SLOPE ¥

H—t

/ Short protection

/| LED short is detected by
the ratio of number of
LEDs and resistors. It is
even possible to detect
one LED being shorted.

applied.

ERR AMP

K KH<HHKHK

PWM Brightness control

PWM brightness control is
possible without a micro.

The duty can be programmed
with external CR combination.

I%‘,?\Switches for PWM

For low duty PWM operation

.
‘.l OPEN/SHORT/SCP
I. Detect

% an external low-side transistor
can be utilised.

L] .
..‘. ans®
LER R LA

.

‘ Open Det
Timer

Latch | 1SCP_Det

e e e o e oms e e ome e mm e oEm o=

PWM generator

Protection circuit

Confidential
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Headlamp LED Driver: BD8381A Features Il

Rohm REGSPIC via SEPIC Comparison

If point A short to GND, Input will directly run
through to output.

Need Pch load switch to protect.

SEPIC

Drive MOSFET OFF

Drive MOSFET ON

VINJ_

[4 \
\ 9 7

When abnormality is detected, Input will be
blocked at Buck Hi SideFET. No external FET
necessary for protection.

REGSPIC™ |

Vi L
%

Driver

>

Vin+Vout will be applied at Switch
ON/OFF. Needs high voltage MOSFET.

Driver
IC

>
,_—--—*

ouT IC
1 A

!

REGSPIC requires 1 Coil
less which contributes to
less efficiency loss and

cost.

MOSFET will be sufficient to handle higher
voltage of either Vin or Vout.

Confidential
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New 1ch HeadLamp LED Driver

% BD8396EFV-M Features

Mg
Lo

Wy
i

Features:

=
VREG uvLo OVP T
ki

- B - Boost controller

LOGIC CONTROL CURRENT L
SENSE 5 5 g
+ Operation range: 5.0~40V( max 50V)
FWM

DRY

h 4

* Maximum output voltage: 60V

SLOPE
DRY

CTL

- reference voltage $<High side current sense
1 0.2V+1.5%(-40°C~125°C)
* PWM/ DC dimming

+ Switching frequency: 100kHz~ 1200kHz
(Fosc=300kHz: #=5% (-40°C~125°C))

RAMP
0sC

RR AMP

o
%H_I 3 o
) @ =
| 2
(=]
ER
=

External synchronous for switching

I *Built-in noise reduction against EMI
(Fosc=300KHz :-15dB available ON/OFF)
* UVLO/ OQVP / TSD / OCP

* LED open protect
* Package: HTSSOP-B20/ VQFNO020
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Boost 1ch + Buck 2ch System LED Driver

P
ok |1 Under planning
‘ E‘*Aﬂmsl by SPI cst
" Ad}usl BOOTL BD18392EFV—M Features
} cit

Features: - 1ch Boost and 2ch buck led driver

S
e
S

+ input voltage range: 4.5V ~70V

* boost operating voltage range: 20V ~60V
by SPI setting (2v step)

- Maximum current 1.6A / channel (integrated FETS)

" accuracy : +=3% (Ta=25°C)

t
33V orssv

s00mA
B0700LO
L - c1
al ; c8 %

m

R10 C15

LATCH ti
SEROUT

Programmable by SPI (=0.5% step)
« PWM dimming without External FET

GND

Wi
PwM2

Mcu i H
i
* Boost frequency range : 100kHz~1MHz
+ Buck frequency range : 100kHz~2.2MHz
Programmable by SPI
High-Efficiency - diagnostic protection
mmp 5% Improved
: - Actual LED current (£3%) and boost/buck voltage
High-Accuracy
ﬂ Target on £1.5% Current Accuracy monitored by MCU
Low-Noise + adjust switching slew rate with
mm)p Spectrum Spread Integrated
internal resistance by SPI
Confidential © 2013 ROHM Co.,Ltd. Al Rights Reserved ROHM Co., Ltd.




BD18392EFV-M Advantages

1
1
i * l£ Ll Internal FET=Saving parts
! {7 i
+B i m _\I; _i_| i SN
| at T | R
] | LA T
: i | BD1839 T
1 1 1 1 ——
: : ‘glr I'UOU\ . (O L )
! = e L
l LA R
1
i : v i Fi —
s ! ; J—
l 1%, : _E_IEI Lom* ' >
N L —— gl -
1 1
I____i_ ______ i | episse | 77 .
i EL —ifm 1 >
Flexible designing by SPI —4 i JT—
R = 17l F
: MCU < i T —

Low
beam

DRL

Turn
light

Adjustable >> Boost voltage, Buck Frequency,LED current, switching slew rate ....
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och Matrix LED driver BD183XXEFV

B Key specification

6¢ch matrix switch

Maximum current 1.4A ( Ta=85deg )
Integrated Nch MOS FET

Each LED is Individual dimmed by LIN
communication

Charge pump for gate drivers

10bit A/D for monitoring temperature
AECQ100 gqualified

HTSSOP-B28

(9.70mm x 6.40mm x 1.00mm)

®s

YV VYV

YV V VY

¢
[ e — B
-
EA‘I'I'—.&EE:'P wer - Charge
pump
.......

mmmmmm

[

LIN

1IN 10bit

A/D

| i VHI_LEDS
+<_‘ T v 4 :2—‘-
|
f |
| ! LEl
|

Programmal ble LED Open
Or Shart
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8CH Matrix LED Driver BD83XXEFV-M

Currert Source Drase

" .
] e I BD83xxEFV-M Features

2

HF O « 8ch matrix switch controller
..- ke * Operation range :4.5V~50V
h‘ * PWM dimming 1%~100% (@200Hz)
.: g * Programmable PWM duty by SPI setting
h: « PWM dimming with phase shift to eliminate
.- o flash current
h: * OVP is programmed by SPI setting
T .: o « SPI frequency max 10MHz

St h ) + Package: HTSSOP-B30, VQFN040V6060

SERIN e | E ] ¥

= - . o % e

- S N . s g Q o
& .
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Matrix switch IC with LIN communication

[

Headlight Control module
ch. 1 WI '|>§|‘ '|>$| LED PCB
— (DRL)
v BD1839XEFV
LDO
WI '|>$| '|>§|\ LED PCB
ch. 2
SPI — (Turn Lights)
SPI
MCU
NESNEINESNE N N
ch.1 T T T T LED PCB
WW W N W W ] .
— (High Beam)
CAN| | LIN BD1839XEFV
spl | ch. 2 SRS LED PCB
W)W W W W W] _
— (Low Beam)

LED Matrix driver

LIN
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Advantages of ROHM ‘LED Driver IC’

Less-Components (LSI+ few discrete)
Platform-design for all models.

Simple-Design

B

No selection of LEDs (VF), Resistors.
PCB space-saving, SMT-mounting.

Cost-Saving

SR

High Reliability v No-flickering due to Voltage changes
v" Robust-design with LSI (1ppm?*)

Full-integration

v" ‘All-in-one LS/’ for future, eco-design.

* For LSI part
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Please visit us at: http://www.rohm.com

Thank you!

ROHIM

SEMICONDUCTOR
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