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Automotive LED Drivers

" Rear lamps | DRL/ High/Low
Backlight Indicators " Blinker [ Position/Fog J[ beam ]
BD18377EFV(12ch)
BDS1A0AMUV (4ch) = | BD18378EFV(12ch) BDB3IT2HFPIER)
BDSIAB4EFV(4ch) | | BDBS76FV(8ch) BD8381AEFV
BDSIA34MUV(4ch) | | BDBS77FV(12ch) BD83732/3HFP/EFJ BD18392EFV
BD8378FV(8ch) BD8374HFP/EFJ
BD8379FV(12ch)
\ J\ J
| |
DC/DC convertor Serial-in, Constant-current DC/DC convertor
Hi-Efficiency Parallel-out driver Hi-Efficiency

Blue development
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Features of ROHM LED Drivers: LED open/short protection

< Output open/short detection included:

LED open/short circuit detect included

LED GND Open or short-circuit detection:
SHORT DET

LED driver (PBus) will signal to ECU to
take action for switching of the LED driver.

 Disable LED OPEN detection under low input voltage (weak LED supply)

ROHM’s original idea to perform complete LED open
detection for masking a miss-detection at input voltage is
lower than LED forward voltage connected to output stage.
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Features of ROHM LED Drivers: P-Bus function

_ N ” . g i, Rohm’s
 Proprietary P-Bus (“Protect-Bus”) function built-in:

P-BUS : Communicable with each device about a LED failure .

The regulation in Europe
and Japan requires

this functionality to fulfill
that a LED failure makes
all LEDs off.

PROTECT BUS

Common set up for rear lamps: ~20 LEDs
BD837x LED driver only can drive 2-3 LEDs - multiple LED drivers needed.

Use of one common “error” indicator line to ECU - Proprietary bus switching off the
entire Lamp.

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM CO... l.td




Features of ROHM LED Drivers: De-rating LEDs function

<« Programmable reduction of LED current with ambient temperature.

Special terminal supports de-rating of LEDs to protect LED
devices heating by monitoring temperature information from
external thermistor

Rohm’ s Original De-rating functionality

Supports
De-rating LED current
Control module
TAIL
O— 0O M LED module
STOP ROHM
—O—¢ LED Driver
Battry ,

Monitoring Analog input
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Road map For LED drivers Exterior lights o

M/P 2014 2015 2016 2017 2018 2019 2020

DC/DC Solutiof > i >¥

Small package
Spread Spectru

Integrated
Boost FET

Flexible gchannel - =
control mode TP

BD8381AEFV-M

1ch Buck-Boost
DC/DC LED driver

rBDl8392EFV-M

I

I

| |

I

I

I

I

: 2ch| Boost-Buck
I *OT|C mode + SPI
I

I

I

I

I

I

I

I

ﬂ Current mode
a Flexible channel
a

Matrix switch driver communication I/F

[ e o o s e

BD8362FPS-M T

Buck Hysteresgis mode

Linear Solution

Planned

O Development
. Production

T T
OTC*: OFF Time Control for BUCK
ADB*: Adapting Driving Beam

] ]
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BD8372HFP/FFJ-M

Line up for currenand
BD8374HFP/EFJ-M

Multi channel

1ch Liner LED driver




LED Drivers line up

10
DC/DC LED Drivers: Blue is in development
Nuprillrt;[er topology output Vlc?lﬁ);g;[e C[J:ir\é?lt D%rrgré]gr Oscillator SPI communication Package Status
max

BES\E;S&A Buck-Boost 1ch 50V External Di|r3nvx1'\i/rl19 \/ \/ HTE;?P- MP
'?:?3853(:/'2 HyBsge?::sis 1ch 60V 2.2A Diiwvr\g\ic]g v v TO252-S7+ | In development
BEDFl\EjBI\jl Boost Ich 70V External DiFr)nVyn'\i/rlwg v v HTS?OOP- In development
"Ervm | ontimecoma | 2" | ™ | 158 | oiming d d

Constant Current LED Drivers:

Input De- Disable
topolo Drive i : : LED OPEN
Part Number pology output Voltage Dimmer Oscillator  rating PBUS Package Status
Current mode detect
max LEDs
at weak +B
High/Low
BD8372 . . HRP-7/
EP/EEI Sourcing 1ch 50V | 200mA | switch v v HTSOP_J8 MP
current
BD8374 . 500mA PWM HRP-7/
1ch 50V I MP
HFP/EFJ-M sourcing ¢ /300mA | Dimming ‘/ \/ HTSOP-J8
BD83732/33 . PWM In
HEP-M sourcing 1ch 50V 500mA Dimming v v v v HRP-7 development
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Automotive Lamp unit "

Head Lamp unit

,,_@,i@) D High beam
@ v @ Low beam
u 3 Clearance /Position
@ Turn

' -~ =™ = ® DRL(Daytime Running Light) / Fog

Rear combination unit

DI

@ Tail Lamp
@ Stop Lamp
@ Turn

@ Reverse

Tail and Stop often share same LEDs.

The number of LEDs, luminous of LEDs,
driving system are different in each
application.
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Application the correspondence table

12

Head Lamp unit

Target Specification example

Blue is in development

Number Application output LED’s PWM BD8381A BD8362 BD18351 BD18392 BD8372 BD8374 | BD83732
PP Power Current dimming EFV FPS-M EFV-M EFV HFP/EFJ HFP/EFJ | /33 HFP
HEQ;L”?W 35W 1.5A | Mandatory v v v
@I
Matrix beam 35w 1.5A - v
® Clearance 10W | 300mA | Mandatory v v v v v v
@ Turn 5W 300mA - v v v v v v
® DRL or Fog 10W | 300mA | Mandatory v v v v v v

Rear Lamp unit

Target Specification

N Eer Application output LED’s PWM BD8381A BD8362 BD18351 | BD18392 BD8372 BD8374 BD83732
PP Power Current dimming EFV FPS-M EFV-M EFV HFP/EFJ HFP/EFJ /133 HFP
. 130mA/
DI Stop and Tail 2w 2OmA - v v v
©) STOP 2W 130mA - v v v
) Tail 0.3W | 20mA - v
® Turn 5W 300mA - v v v v v
@ Reverse 2W 130mA - v v v
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BD8381AEFV-M switching LED Driver 14

Features:
=  Buck-boost DC/DC converter.
Brightness control by PWM or DC

(PWM brightness range:2~100%).
Integrated PWM signal generator:2~45%

(brightness control is possible with external CR).
= Wide input range:5.0~30V.
=  Switching frequency:100KHz~600KHz.
= UVLO, OVP, OCP, TSD detection.
= LED open & short protection.
= SCP for LED anode/cathode.
= Package: HTSSOP-B28.

Advantages:
= Elimination of sorting out LED tolerance.

= Reducing PCB area.
= Detection of LED open / short is possible.
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BD8372EFJ/HFP-M LED Driver

17
Features:
= Selectable constant current source driver. VAR N Lo
= Qutput current: |, max = 200mMA. L 7 e
= Individual setting for low and high current. T? sl & wer ‘ Lo
=  Wide input range:5.5~40V. j; | T V"; ?
= Tolerance of I ,: £3 %(Ta=25°C). = V4 s J
= UVLO,TSD protection. pous | wer )
= LED open & short protection. ®T §
= PBUS function. ]
= Disable LED Open detection at —t
weak power supply.
) GND
HRP-7(2.3W) HTSOP-J8(1.1W) F F

@Q |

o e

e wely

Nl e

A

ANEA
0545 017208

54

o

%ﬁ ey
3g  \ 2

28]
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-

ISETH AT
-
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BD8374EFJ/HFP-M LED Driver 18

Features:

=  PWM dimming current source driver.
= Qutput current: |, max=200mMA.

= Wide PWM dimming (1%~ 100%) s o Dhe At o7 ol
= Integrated PWM signal generator -

VREF VREF

= Wide input range:4.5~42V. Iy
= Tolerance of l0:£3%(Ta=25°C).

= UVLO,TSD protection. y
= LED open & short protection. . WN_O% | | oo
= PBUS function.

w HRP-7(2.3W Q HTSOP-J8(1.1W)

4.910.1
(MAX 5.25 include BURR)
3.2) 4‘/:5?5
5

7

107

-l

Nl

‘\ﬂ
.
0545 1PIN MARK l

6.0£0.2
3.910.1

1.05+0.2

0.65£0.15

1

0‘17_0‘05

[Bg

i 8 ) e e W
T T
\ b2 M%

“EDEE

1

A.OMFX
8

0.8540.05
+0.
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BD83732/33HFP-M LED Driver 6
Features:

=  PWM dimming current source driver. a1
= Qutput current: |, max=200mA.
= Wide PWM dimming (1%~ 100%)
= Integrated PWM signal generator
= Wide input range:4.5~42V. ; y
= Tolerance of lo:£3%(Ta=25°C). o | | Toov
= UVLO,TSD protection. % — o
= LED open & short protection. ) ‘ e — 5T
= PBUS function.
= Disable LED Open detection
at weak power supply. w HRP-7(2.3W)

« BD83732: 7.6V typ (2 LEDS) =

- BDS83733:11.0V typ (3 LEDs) =, !
» De-rating LED’s Function U
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New linear LED driver BD837XXHFP -
Features:

= Current Capability is up to 1.0A ( depends on Package Power )

= Diagnosis of LED open and communicable with other devices. w RP_
= Analog dimming port to dedicate LED’s de-rating.

= PWM dimming port

= High side current sensing ( The Bin resistor defines actual LED current )

» Package HRP7

Diagnosis port and

. . Current Capability is
communicable with other

up to 1.0A

Sequence free

dedlcat{r';g

Analog dimming Monitoring Analog input

device
*LED module
L boroo 49V
DRL [ N L
L1 y BD837XXHFP
PWM Y
GND
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BD8362FPS-M LED Driver

Features:

= Hysteresis Buck-DC/DC.

= Qutput current: |,,, = 400~2200mA.
=  Switching frequency: ~2.5MHz.

= Brightness control by PWM or DC.

=  (PWM brightness range:1~100%)
= [ntegrated PWM signal generator:1~45%

= Wide input range:4.5~60V.

» Tolerance of l10: £2.5%(Ta=-40~125°C).
= UVLO,TSD protection.

= LED open & short protection.

=  PBUS function.

= Built-in current de-rating function.

» Package: TO252-S7+ package.

21

TO252-S7+(1.85W)

E
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BD18351EFV-M LED Driver 99

Features:

= Boost DC/DC controller —e
= Wide input range:4.5~65V (Rating 70V ). "% ,Iz.

= Boost voltage range:5.0V~65V. N — j ®
= Tolerance of 10:%+3.0%(Ta=-40~125°C). ol [ e — e ~°"——E
= Switching frequency: 100kHz~600kHz. e
= Low EMI function ( Spread Spectrum) =
* |Integrated PWM signal generator:1~45%
= UVLO,TSD protection.

= LED open & short protection.

= Built-in current de-rating function. .
= Package: HTSSOP-B20 o

%:: N UNQ [Tl T

CURRENT
SENSE

FRMOLT
s
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BD18392EFV-M LED Driver

23

Development

Features:

1ch Boost and 2ch buck LED driver.

Input voltage range:4.5V~70V. i
Boost voltage range: 20V ~60V.

OFF time control Buck DC/DC.

Integrates Buck FETs

Maximum current 1.5A / channel

LED current Accuracy : =3% (Ta=25°C)

PWM dimming.

Boost frequency range : 100kHz~1MHz.

Buck frequency range : 100kHz~ 1MHz. o
Boost Voltage and Current Programmable by SPI .
Diagnostic protection. Package : HSTTOP-B54 Pd=6.18W(4layerPCB)

Actual LED current (=3%)
Boost/buck voltage monitored by MCU.
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Proposal BD1836XEFV for Matrix LED driver 25

Features: I
=  6¢h matrix switch e e ]
=  Maximum current 1.4A ( Ta=85deg ) x| L sr L G
= Integrated N-ch MOS FET ——— e | osweossy
= Each LED controlled individually — e b
= LED diagnostics (Open/Short)
= 10bit PWM dimming resolution
* PWM phase shift o g e
= Communication with control unit to pre-setand ___ | __

set the requested light pattern oo Y s
= Charge pump for gate drivers DI I
= Temperature monitoring N oz L2
= AECQ100 qualified = R
= HTSSOP-B28 oH1 Lot
= (9.70mm x 6.40mm x 1.00mm) o

SEnsor
l | ILH.’I
|
G L
GND

GND
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Head Lamp System set up 26

| VBAT I
_ o o + one PCB »> SPI
Intelligent Matrix driver - less communication speed = . geparate PCBs >12C I
o s “ . I DCDC .
Matrix switch with internal “memory )
: SPI/IEC Const. I
! Current I
| driver .
: <60V I
I :
i I
| ‘ DCDC ‘ Vear -
Headi Lamp > '
controller , |
CAN | Main CAN ! SPI/I2C gﬂvatt'g’; SZ/ :
. ' I
controller | [ __| driver % -
. C.S. — I
Menlory .
EEPROM = I
: ‘ DCDC ‘ Veat i
I :
] / I
, Matrix SZ/ :
- SPI/I2C : 6 LEDs. = 6 LEDs. |
I switch 7 )
. —1 driver y/ I
| C.S. ] | .
. 1 I
I - .
: I
: 3 bit CS = 2= 8 :
Multiple LED string 8X 6 X 2=96LEDs I
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Proposal PWM LED matrix Driver 27

Communication
The choice of I2C or SPI communication depends on:

Distance between the Headlamp control unit and matrix driver.
The need of having a specified protocol (12C).
Speed to act on an error (acting on a interrupt).

PWM Control and Dimming

~200*15% Hz PWM frequency.

10-bits PWM duty setting.

Auto shift or programmable PWM-shift to reduce flicker and stroboscopic effect.
4 (Less or more ?)-predefined PWM duty setting and shift setting.

Pre-setting for various light patterns

Soft duty change, using intermediate duty setting to change setting (soft start-up).

Confidential © 2014 ROHM Co.,Ltd. All Rights Reserved ROHM CO... l.td




Proposal matrix driver dedicated control signals 28

Interrupt

= To notify the headlamp matrix control that an (error) event has been occur in the matrix
driver

Error
= [ndicates matrix driver is in abnormal operational (UVLO or TSD )

Clock synchronisation
= Synchronise internal oscillator
= Synchronise PWM counter

Chip select (3-bits)
= To allocate address to matrix driver
= Can be reprogrammed for direct controlling matrix switch (8-light pattern)
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Proposal Open-Short detection LED. 29

Open LED detection
= A LED voltage larger than 5.5V (5.5 to 6.5V).
= Matrix driver will short LED.

Short Detection
= A LED voltage lower than 0.3V (0.5)
= Matrix driver will short LED.

At open or short detection a general interrupt is generated to alarm the Headlamp control
unit.

Remark: detection valid only when current through LED
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Proposal matrix driver temperature protection 30

External temperature sensor
= Support temperature (external NTC) monitor LED.
= Setting alarm level, 85°C, 105°C and 125°C (accuracy <5°C).

Internal temperature protection (TSD).
= Pre-warning on 125°C (accuracy <10°C).
=  Shut-down at 150°C.

Remark: Error signal can be used to stop LED current when shutdown event occurs.
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Proposal BD183XXEFV for Matrix LED driver

31

Power dissipation (HTSSOP-B28)

SEMICONDUCTOR

L (1) 4.70W

| (2)3.30wW

| (3)1.85W

—(1)8ja=26.6°C/W(4 layer boart, and area of cupper foil is 89%)
—(2)8ja=37.9"C/W(2 layer board, and area of cupper foil is 89%)

= (3)8ja=67.6"C/W(Z layer board, and area of cupper foil is 4.6%)

S
Seell N3
b N
23 a0 73 100 125 150

Temp Ta[C]

Note 1: Power dissipation calculated when mounted on 70mm X 70mm X 1.6mm glass epoxy
substrate (1-layer platform/copper thickness 18um)
Note 2: Power dissipation changes with the copper foil density of the board. This value represents
only observed values, not guaranteed values.
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Product Differences 2

ROHM Indicator LED drivers:

TN

Open drain: Constant Current:
BD8376FV BD8377FV BD18377/EFV BD18378EFV
- 8ch. - 12ch. - 12ch. - 12ch.

- SSOP B16. - SSOP B20. - HTSSOP B20. - HTSSOP B28.
- Production - Production - Production - Development

ROHM Co. Ltd.
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Advantages for ROHM Constant Current types -

= Single external Resistor to set current for all channels
=  Current per channel can be ‘fine-tuned’ by calibration setting
= |ndividual switching on/off per channel

= LED spread is therefor less critical
* Non binned LEDs can be chosen. (price advantage)

= Global PWM setting possible (day/night setting)

= Diagnostics
. Short & Open per channel
. Short & Open as global
. Temperature warning, over-Temperature
. Under Voltage Lock Out (Power on Reset).
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Key features 36

= Programmable Constant Output Output
« 15....50 mA per output channel
« programmed with one single external resistor
= Optimized accuracy at 30mA:
« channel-to-channel: = 2.5%
» device to device: = 1.7%
= 4-line SPI compatible interface with set, read and lock capability

« Diagnostic output on LED status
o Individual OPEN, SHORT per channel
o ‘Global’ ANY_OPEN /ANY_SHORT (with mask)
» ‘Global’ Under voltage lock out (UVLO) and Thermal Shut Down (TSD)

= ‘global’ PWM dimming 0.1-100%

» Individual LED brightness calibration 1.6%-100% (6bits)
= Daisy chain compatible (to BD8377 & BD18377

= Small HTSSOP 20 package

= AEC Q100
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Package and Pinning

37

W(Typ.} x D(Typ.) x H{Max.)
6.50mm x 6. 40mm x 1.00mm

VCC 1 O 20 [ GND
SERIN —2 w 19 CLK
DO A4 D11
3 : 18]
D1 4 m 17 D10
D2 w D9
5 ~ 16
el ~ 15—
7 M 14— >
D5 18 < 13 ] D6
[
IREF —1o Z 12 LATCH
PWM_B/OEN_B o 1 SEROUT

* HT-SSOPB20 package

Fin Terminal name Function
Mumber
1 VCC Fower supply voltage input terminal
2 SERIM Serial data inputterminal
3 Dn Cutput terminal 0
4 D1 Cutput terminal 1
5 Dz Cutput terminal 2
G D3 Cutput terminal 3
7 D4 Cutput terminal 4
a D5 Cutput terminal &
g IREF Set nominal output currentvia external resistor
10 FWM_B/OEM_B FWM dimming/output enable (active low)
1 SEROUT Serial data outputterminal
12 LATCH Latch signal inputterminal
13 D@ Cutput terminal G
14 D7 Cutput terminal 7
15 Da Cutput terminal 8
16 D9 Cutput terminal 9
17 D0 Cutput terminal 10
18 D11 Cutput terminal 11
19 CLK Serial communication clock
20 GMND GMD terminal
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Application diagram 38
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Basic application example 39

How to handle for use of:
=4x blue LED, 45 mA
=4x green LED, 35 mA
4% red LED, 20 mA

1.Set R, for 50 mA = 12kOhm, REXL% I I I I I I I I I I

(=5 mA headroom for binning)

2. Program CHO..CH3:

45mA /50mA * 63 = 57 Q
3. Program CH4..CH7: BD18377

35mA/50mA* 63 =44

4. Program CHS8..CH11.:
20 mA/50 mA*63 =25

Next step... LED binning (dot
calibration)!

Oo0o0 o0 90
s e o
o> N o o g B
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Advanced application example 40

blue LEDs: nominal 57
green LEDs: nominal 44
red LEDs: nominal 25

6.LED binning
=  Set channel to nominal
brightness

BD18377

= Measure optical output
against reference

=  Step brightness up or
down until optimal value
found

(25 2D)a3 44 47 41
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Operation example 41

1. System powers up; clear POR flag such that after
unexpected system reset POR status may be read

2. Read status to verify IC working OK.

Write (optimized) brightness/dot calibration values

from uC memory to BD18377EFV
» Verify by reading back from BD18377EFV
» Lock brightness settings against overwrite

4. Write mask values to BD18377EFV
* Verify by reading back from BD18377EFV
* Lock mask settings

Clear error statuses

Mask off error detection for channels where

diagnostics are not wanted

7. Periodically read ANY_OPEN, ANY_SHORT, TSD,
POR

8. IfANY_OPEN or ANY_SHORT read all channels to

find out which channel has error status

W

o

o
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42

ROHM Co. Ltd.

=101 %]

Software interface demo

w[l=o
[l =
w[l=o
==
ﬂ__h 1 -
ﬂ__m ] -

Sig| Ewlo

L | ]
[l =
L | !
|l =
ﬂ__m ] -
ﬂ__m ] -

Sig| Eelo

O | !
===
[l =——
==
ﬂ__m 1 -
ﬂ__h ] -

Sig| Ewlo

L ) il
L ) [ il
ﬂ_ﬂ._l_l_l_
w2 =
LB =y e o P
| = || 5 =

8ld Blelol |88 Elelo|

FOR

' pnlock

(6789 10[11]

(6]4[3[271]0]

unLock
TOPEN BHORT/OPEN
OPEN | ANY_SHORT| || [ANY_OPEN | ANY_SHORT|

[6/7/8810/11|

(5[4[3][2[1[0]

100pps
Board #3
SHOAT
ANY_

4(3[2]1]0]

[6/7/8]810/11]

[5]

BSHORT/OPEN
ANY_OPEN | ANY_SHORT|

© 2014 ROHM Co.,Ltd. All Rights Reserved

Board #2

Confidential

L1 Ell C] /!

EVE Controller V.x started
USEB Converter is not connected
USE TO BRD Converter OK
EVE Selection Function

Selected 1 EVE
Board #1

(574[3[2T1]0]
[6[78[910[11]

Il ROHM BD18377

BODE3TT




Example 11 Multiple demo-boards cascaded.
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BD18378EFV-M: Features 44

= Package: HTSSOP28

= SPIl interface for communication

= 12 constant current output channels

= Max. current per channel : 50mA

= Channels can be combined for higher output current

= 6 bit Brightness calibration for LED binning (individual setting per channel)
= Diagnostics on |

= Limp home functionality

= Active and Passive open/short detect with own error flag

= 6 PWMs with separate inputs (can be mapped to any channel)
= PWM diagnostics

= Communication during over-Temperature

= Emergency warning pin

= Daisy chain possible

= AEC Q-100 qualified for automotive
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Block diagram and package 45

SPIl interface

mmo oo
Shift Register : s00
I {1
t16 : Over
I Temperature
! | Weak LED
i Suppl 9.740.1
! Control Logic TR PRy (MAX 10.05 include BURR)
' P I |SENSE
! 42 <+ LED Oper/ i | 2 PR o
| | | : Short .;—I i 28 15 I"‘”
PYWMO-5 ! PWM Mapi I | | Shortto GND T ARAARARAARARAR o o
aping/ L Pull u I ~ =f O : g &
5 | FWM Fault Detection I | P :II I 2 b 3 & -
| | | | - < i ok o
L _________ R I | :I: I i1 4 o - Q i i)
12 : |:| : 1] E\THHHHHHHH”
|
1 I I
PWM I
e — AL 72 : e 0.625 1PIN MARK 0177005
| | | i . B
T I S
BandGap H : CAL N ::| | g CrTTarnEnEanaIn
. | Iref T -
— Irer Diag/ T noo ———=
Curvent Mifror | ] Consiant Current i g g | |‘eoms
__ ___________________ ", +U. 5
~x2 .= - 3 3 0.24 -0.04_G[0.08%]
oo ﬂ; N PEND

External current setting
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Application Circuit 46

to Controller

Vee ERR O 1 3 3 4 5 & 7 & 9§ 10 411 SENSE| —
CHANNEL
|
5.5V max |
I
T vee  _lew | BD18378EFV-M
-1 T |
- iHeatSink
]
L
PWIM SPl interface
AGND/ PGND IREF 0 1 2 3 4 5 5DICLK3DO LATCH
T TTTTTT 11171
L 1} T to Controller
— REXT

Application information: The reference resistor has to be connected between IREF and AGND.
AGND and PGND are electrically connected on the application PCB.
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Proposal I, max. 100mA per LED 47
LEDs 8V max
ks
=13 _g + | Vieo
5 <2\ sy | =
U —
S TIN TIN I TN R —
T |
Voe ERR 0 1 2 3 4 5 6 7 8 9 10 11 SENSE
CHANMNEL
5.5V max
+ e e BD18378EFV-M
- Heat Sink
MNoisy Quiet
ground line  fground line PWM
PGND AGND IREF 0 1 2 3 4 5 SDI CLK SDO LATCH
Rext T i i i i
L ] to Controller

The max. power dissipation of the package should be taken into account when designing the PCB.
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Alternative for 4 LEDs (l,,, max. 150mA per LED) 48

8V max
| -
@
©
Re £ GLEi —+ | Vieo
&) N RVZAN NN RNZAN| —
e \ \ \ —
—e
Ve ERR 0 1 2 3 4 5 3 7 ] g 10 11 SENSE
CHANNEL
5.5V max
[ Vee o BD18378EFV-M
- Heat Sink
Moisy Quiet
ground line  ground line PWM
PGND AGND IREF 0 1 2 3 4 5 SDI CLK SDO LATCH
1 1 1 %I Ifl L|_-—I %I T lfl_l
Rext T
L to Controller

The max. power dissipation of the package should be taken into account when designing the PCB.
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PWM function 49

PWM:
= different LED colors have different behavior in dimming
iy . .
= BT | min. 4 PWMs required,
= e \\, T ) offered 6 PWMs
. A AT
o RN T T T

0 -
400 450 500 550 600 650 700 750 nm 800

-

relative spectral emission curves for LEDs of various colors

= Diagnostics on PWM:
— Test wire connection PWM at start-up.
— Emergency Warning Pin activated.

= PWM channel mapping:
— Any channel can be mapped to any PWM by command.
— Default setting for invalid command. (PWM 0)

= PWM range: 0.1-99.2% at 200Hz (required for LED fault conditions)
= Emergency Warning Pin activated.
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l.er Fault detection: External Resistor. 50

= RgyqSets maximum output current for any given all channels.
= Diagnostics on REXT for short and open.
= During fault condition REXT chip will set to ‘Limp Home’ (10mA typ.).

) no “dark” instrument cluster in case of malfunctioning Ry

= Emergency Warning Pin activated.
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‘LED’ short circuit

51

= |LED short circuit detection for:

— LED is active

* V| gplis measured. V| gy < Threshold VSCth: LED short event
detected.

 ISC results in max |, offset of 10uA.

« Corresponding bit of the Gen_SHORT detection register &
any SHORT_OPEN activated until cleared by Controller.

— LED is not active
« Small sink currents (10uA) are used for this.
« Sink currents are used for small time intervals (20us) to avoid flicker.
« PMW duty cycle must be < 99.2% @ 200Hz frequency.

= Emergency Warning Pin activated.

Confidential © 2012 ROHM Co.,Ltd. All Rights Reserved ROHM Semiconductor GmbH




Weak LED supply 52

= Monitoring application information of LED supply
— Flag set when Vggyse, SMaller as Threshold (4.5V)
— Flag remains until reset by controller only

= Emergency Warning Pin activated.
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Over temperature behavior 53

= Two different measurements:
1. At 130°C:
1. Warning only.

2. Controller to take actions to reduce power dissipation
(hysteresis 10°C).

2. At 180°C:
1. outputs disabled.

2. Logic remains functional, so controller can read status and
take actions (hysteresis 10°C).

3. Emergency Warning Pin activated.
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Emergency warning pin 54

= Error pin set (active='low’) when a fault condition in status
register is set).

= Controller expected to take immediate action. (check
registers for fault condition)

ERR

INPUTS O
Over Temp 180°C
Open LEDs

Short LEDs |
Stortoground - TS
Weak LED supply bits ! ‘

Iref
PWM fault

ROHM Semiconductor GmbH
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Demo board 55

« 3 xBDI18378EFV-M
.~ * 36 LEDs driven
.« 4status LEDs

waxwax / Flreware ractory

SXPANE10-U38-£5 210 20
3\-”00&

ROHM Semiconductor GmbH
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Planning 56

Draft datasheet: available.

Final datasheet: at AEC Q100 qualification

First demo-boards available for customers: Now
(comes with PC software and USB cable)

Engineering samples: available

Customer samples: September 2014

AEC Q100 qualified: End 2014
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