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NCV78763 REF DES LDM A - KIT OVERVIEW

« The NCV78763 REF Design LDM A KIT v1.1 is meant for Automotive LED
Front Lighting Advanced Applications for Day Time Running Light (DRL),
Position Light (PL) and Turn Indicator (TURN), aimed for car bulb
equivalent system replacement and migration to Power LEDS. Content:

(D) Wall socket power supply

(A) NCV78763 REF Design LDM A Board

(E2) Power LED Module 02

(C) CABLING and INT Socket Adaptors

(E1) Power LED Module 01
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NCV78763 REF DES LDM A - Malin Features sheet

 The NCV78763 REF Design LDM A system solution is based on the
NCV78763 Power LED Driver for Front Lighting (APG/AAB BU), with a full
ONSEMI BOM portfolio for external power devices.

* The module features failure diagnostics as open load detection, short circuit
protection and thermal protection lock out. A low pin count 8-bit microcontroller
is embedded on board for such monitoring and control.

 The LED strings (DRL/PL) are driven according to advanced dimming control
techniques including logarithmic ramps analog and digital modulation for
enhanced human eye sensitivity smoothness perception. The implementation
fully exploits the SPI bus and LED Driver settings.

« Other key characteristics of the NCV78763 LDM A include: compact
electronics, compatibility target with automotive bulb architectures and
ONSEMI Platform design approach for:

a) Compatibility with a wide range of LED strings configuration without BOM change
b) Easily customizable to the specific system requirements.
c) Wide supply VBAT Operating range from 5V to 20V or higher.
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NCV78763 REF DES LDM A & Bulb Systems Compatibility
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NCV78763 LDM A as Bulb to LED migration adaptor
The module inputs to outputs functionality is configurable via the embedded MCU
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NCV78763 LDM A REF DES KIT: Main board LDM

« The NCV78763 LDM A Board, core of the system, is shown hereby. Its BOM is
sized to allow the outputs to drive LED strings for a total power of above 20W
and up to 60V voltage.

« LED Chan 01 is dedicated to DRL and PL, controlled via logarithmic dimming
slopes ramp, while channel 02 performs the turn indicator (blinker) function.

Twice-Two wires output connectors:
Output 01: HOT/ANODE (RED)
Output 01: GND/CATHODE (BLACK)

-“ /| Output 02: HOT/ANODE (RED)
/| Output 02: GND/CATHODE (BLACK)

Four ways input connector
Input 01: DRL _
Input 02: PL ~--F

Input 03: TURN
Input 04: GND

s il

NCV78763 LDM A — REF Design
Board (KIT ITEM A)
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NCV78763 LDM A REF DES KIT: the LDM Interface

e The LDM REF Design A Interface (ITEM B) grants additional flexibility
for use of an wall socket power supply and allows straightforward
commands by the user via buttons and switch.

BUTTONS & spy LEDS

1: LDM INPUT 02 / POSITION LIGHT / BLUE
_7| 2: LDM INPUT 01 / DRL / RED

SWITCH — PL/ DRL/OPEN ,/ 3: LDM INPUT 03 / TURN / YELLOW

Plugs towards LDM A - four
wire input interface

Wall socket — Light power supply | -

LY 5
- = D —

, : ol
’ - — : v A
Ve ON Sem'
/- \ IConductoy -
” ¥ —— r
LAB Bench power supply { —  NCUZ8763 po, Design

Inte,-fac ~LDM f
e B
Vroar

GND bar for oscilloscope probe(s) . \
General “power available” LED
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NCV78763 LDM A REF DES KIT: Cabling & connections

* The NCV78763 LDM A KIT modules come equipped with cabling (KIT
ITEM C) for easy interface towards a standard bench power supply or
the official LDM REF Design A interface (KIT ITEM B):

Four wires input connector (KIT ITEM C)
Input 01 / DRL (RED wire & banana)
Input 02 / PL (BLUE wire & banana)
Input 03 / TURN (YELLOW wire & banana)
Input 04 / GND (BLACK wire & banana)

| Twice-Two wires output connectors,
connected to LED modules:

Output 01: HOT/ANODE (RED)
| Output 01: GND/CATHODE (BLACK)

" | Output 02: HOT/ANODE (RED)
| Output 02: GND/CATHODE (BLACK)

NCV78763 LDM A — REF Des
Board (KIT ITEM A)
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NCV78763 LDM A REF DES KIT: Power Supply and plug adapters

 The provided power supply can be directly plugged in the LDM interface, in
absence of a bench power supply, or for highly portable ready-to-go demos.

12V/3A light power supply — KIT ITEM D

Flexible overall use wall socket
adaptation (E.G. EU/US plugs)
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NCV78763 LDM A REF DES KIT: Power LED Modules

 For reference and immediate use, the KIT contains commercial Automotive
LED Modules (Philips - GH1644). Two samples are available per KIT. The LED
plates are equipped a customized compact heatsink and cabling to be
plugged to the NCV78763 LDM A.

Power LED Modules — KIT ITEMS E1/E2
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NCV78763 LDM A REF DES KIT: the entire setup system

 The connections of all previous elements brings to the following:
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NCV78763 LDM A REF DES KIT: The APRGM (optional)

* The standard factory firmware is set to drive the default KIT LED modules, for
10W power in steady state (around 580mA DC current). Using a different LED
string below 22V, the same current will be applied.

« The system embeds enhanced feature, allowing to adapt parameters to
completely different string and/or headlight per means of the programmer
shown (APRGM). The current levels for channels 01 and 02 are adjusted via
the two respective trimmers. The microcontroller takes care of safety related
items such as power level and voltage adjustments, current limitation and
EEPROM memory save.

NCV78763 LDM A — APRGM
(KIT ITEM G, optional)
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NCV78763 LDM A REF DES KIT: APRGM - Setup

In order to allow the current and LED strings programming procedure, the
APRGM board, when the system is in power off, must first be plugged into the
three LDM A main board connectors “P4” “S1” and “P5” (respectively CN1,
CN2 and CN3 in APRGM).

PV Bl
B

conductor

Semi
M_763.
223 %

ON
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NCV78763 LDM A REF DES KIT: APRGM - Procedure #1

 After setup, the LED current programming procedure is actually entered when,
powering up the system, the button S3 is kept pressed. Details on the procedure are
reported below.

1. When entering programming procedure, the LED DS1 will start blinking. Release
button S3. Before driving current into the LED strings, the microcontroller will wait that
the user brings the trimmers P1 and P2 (current setting knobs) to the left most
position (counter-clock-wise) to preselect the minimum current level: whenever this
position is attained, the LDM will drive currents in both LED strings. At any time, the
sequence can be exited without save by pressing “S27;

2. Adjust the current in the LEDs. The right setting can be found by human visual
perception such as lighting of a dark room (never look directly in the LED source to
potential avoid health hazard or dazzling!), light intensity measurement, a current
measurement probe, or series multimeter in current sensing mode,

3. Once the desired current is found, new settings are save by pressing “S17;
4. As an alternative, original factory settings can always be restored with the“S3” button.

Please note that any LED string between 2V and 60V can be used. The flrmware will limit
the current so that 10W maximum per channel can be delivered. & y |
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NCV78763 LDM A REF DES KIT: APRGM - Procedure #2

 Please refer to the following picture for a graphical explanation of the LED
current setting programming procedure.

Button S2:

LED DS1:
- Exit immediately without saving when programming procedure is running

- User feedback (blink code)

N ON Semiconductor
¥ Energy Efficient Innovations

L AL 1w] = [2xln f Rl o , -
e\ |wl® 25 3le a |g1 S3 g ‘% | Trimmer P1 & P2:
MislalS I ol Mo @S | -
= CN1 CN3° 5 - | LED Chan 01 & 02 settings

GNDBAR
T SFESaESe)

Button S1: Button S3:
- Exit programming feature and Save new user settings - Enter procedure while powering up
- Save factory settings when programming procedure is running

16 29/08/2016 @ Confidential ON Semiconductor® QN




29/08/2016 Confidential ON Semiconductor®




NCV78763 LDM A REF DES: PCB Board 3D Overview
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NCV78763 LDM A 3D image - PCB Size: 68mm xx 63mm
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NCV78763 LDM A REF DES: Schematics (top-level view)

The LDM A REF DES v1.1 top level block schematics view is shown below:

ECU (bub)

(A) INPUTS (POWER & SIGNALS)

(B) REVERSE POLARITY PROTECTION

(E) NCV78763 LED DRIVER

dP—_

DRL/PL LED STRING

LED String 1
10W - (200mA - 1A)

(C) MCU INPUTS INTERFACE AN

(D) MCU (LOW COST LOW PIN COUNT)

29/08/2016

LED String 2
10W - (200mA - 1A)
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NCV78763 LDM A REF DES: sub-circuit #B: reverse battery

Note: an error to the body unit is indicated by channel disconnection (plus diagnostic outage)
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NCV78763 LDM A REF DES: sub-circuit #C: MCU interface

Inputs filtered
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VS LP

R3%
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NCV78763 LDM A REF DES: sub-circuit #D: MCU
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NCV78763 LDM A REF DES: sub-circuit #E: NCV78763
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NCV78763 LDM A REF DES: PCB (top side)
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Measurement report: DRL ramp turn-on

* At power on (line #1 = DRL input), the DRL led string is ramped to the nominal current
value by combining analog and digital dimming (logarithmic mode is shown).

T v—

R et

@ 0.0V = ' £) 100mAQ
Value Mean Min Max Std Dev
21.82Y. 2132 21.87 21.87 0.000

11.86V_ 11.86 11.86 11.86 0.000
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System steady state stability (low VBAT = 7V)

IDRL_IN

IDRL_OUT

VBAT

& 500V & 100V )i

value Mean Min Max Std Dev [4.00ms ] [25.0M5fs ] [ Line = 0.00 v]
&P Mean 7.285Vv  7.140 6.994 7.285 206.1m 10.00 % 1M points
@& Mean 24.32v  24.31 24.31 24.32  4.083m
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System steady state stability (nom VBAT = 13V)

IDRL_IN

IDRL_OUT

VBAT

& 500V & 100V )i

value Mean Min Max Std Dev [4.00ms ] [25.0M5fs ] [ Line = 0.00 v]
&P Mean 12.88V  9.841 6.994 12.88 1.968 i 10.00 % 1M points
@& Mean 24.33V  24.33 24.31 24.35 10.92m
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System steady state stability (nhom VBAT = 19V)

IDRL_IN

IDRL_OUT

VBAT

& 500V & 100V )i

value Mean Min Max Std Dev [4.00ms ] [25.0M5fs ] [ Line = 0.00 v]
&P Mean 18.99v  11.71 6.994 18.99 3.660 i 10.00 % 1M points
@& Mean 24.35V  24.33 24.31 24.35 11.28m
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PSRR stability (VBAT = 10V >>> 20V)

.

Value Mean 5td Dev 10.0ms 10.0MS/s F 13.0%
17.97 vV 6.364 8.983 20.10 % 1M points

24.56 v B8.254 12.63
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PSRR stability (VBAT = 20V >>> 10V)

value Mean Min Max std Dev [ 10.0MS/s ] g" 13-0\*’]
11.26 v 14.62 11.26 17.97 4.741 i 20.10 % 1M points

24.53V 24.54 24.53 24.56 21.83m
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Diagnostic & specific input turn-off

* In this diagnostic detection example, the output VLED is shorted to GND.
 The module turns off the input to flag to the body controller the failure.

Short circuit: VLED > 0V

IDRL_IN

IDRL_QUT i ;
@ 200V # 200V 1.

value Mean Min Max Std Dev [400“"5 — ] [25-0.“'1.5/5: T €
&P Mean i i 20.10% 1M points
Mean :
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ISO 7637 pulses (type 1)

e The LDM A module is validated through the standard ISO 7637 pulses. For what
concerns pulse type 1, it is shown how it correctly restarts normal operation at

each pulse iteration.

& 200V & 100V
100kS/s ][ Aux S 142V

Value Mean Min s5td Dev - 4
7.930m 0 1M points

&P Mean 11.40V 11.40 11.39

[ 2 JREET 23,48V 23.48 23.47 3.773m
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ISO 7637 pulses (type 1 - ZOOM)

e The module correctly restarts normal operation at each pulse iteration.
Note: No reset from the MCU.

IDRL_OUT  ————————

20,0V & 2.00v ) :
value Mean Min Max Std Dev 100ms

[ ][1.00M5/s ][ Aux S 1.42\!}
& Mean 10.58v  10.51 10.44 10.58 104.5m |\ 10.00 % 1M points

A Clipping positive
@& Mean 4104V 4.104  4.104  4.104 0.000
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ISO 7637 pulses (type 2a)

* Also in this case, the module correctly restarts normal operation at each
pulse iteration.

IDRL_IN

IDRL_QUT

10,0 V # 100V

value Mean Max Std Dev . 100kS/s ] [ Aux S 1.42 VJ
Meah 1046V §.124 10.46  4.048 . 1M points

[ 2 OGR! 23,12V 21.67 23.12 2.307
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ISO 7637 pulses (type 3a)

 The highest amplitude disturbance (-150V) does not minimally affect the
module operation.

VBOOST

1DRL_IN

IDRL_QUT

10.0 ¥ & 100V
value Mean in ax [
& Mean i

& Mean
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ISO 7637 pulses (type 3b)

* The highest disturbance (+150V) does not affect at all the module operation.

IDRL_IN

IDRL_OUT

10.0 V & 100V )i
value Mean Min Max std Dev [200}-‘5 ] [500“"5_/5 ][ Aux S 1.42 VJ
& Mean 12.69vV  12.69 12.69 12.70 2.801m 1 10.00 % 1M points

@& Mean 11.44 V¥ 11.44 11.44 11.44 1.774m
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EMC conducted emission CISPR25

NCV78763 reference design board RFRD-A v1.1 (prL & Tiinputs powered)

peak preview (10 ms, 9 kHz) x  peskfinal (15, 9kHz)
broadband peak limt - class 2

< worst preview peaks

+  quasi-peak final (15, 9 kHz) narrowband peak imit - class 2

hroadband guasipeak imit - class 2

100 T ' ' ' I N N ' Results obtained without EMC input filter
(small X7R capacitor only used)
80
= 70
=
[=a]
=
o 60
v
*
2 s0
40
30
20
10 L
0.15 0.2 03 04 0506 08 1 2 3 4 5 6 7 8910 20 30

CISPR25 conducted emissions, BRN1446, Vbat=13.5 V Frequency [MHz]
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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