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Multichannel

Multichannel LED driver with

: : LED Driver bus interface and regulated
i = with High-Speed VLED supply.
Lighting Interface VLED

KL15

Complex wiring _g Hi
¥ inside a rear light = |ml Lo
m
o | .
= 1 > >~ MCLD
E GND
=

Dynamic rear light

Smart LED driver and fast bus
|2 Switcher+ needs no MCU in the rear light
MCU + high Software efforts Integrated

Buck convertors % e AN

Yo=o" )

\ b
SBCs as - _IE!E!‘

connectivity “remote control” from BCM
solutions via High-speed Lighting Bus
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SubPCB1: several light functions possible

HS Switch

Rear Light Controller

VREG
Rear Light
Software Driver

UART

SubPCB2: several light functions possible

High-speed Lighting Bus
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REFILEDEMOR
Key System Specifications

PARAMETER SPECIFICATIONS

Input voltage range

Position Lamp

Brake lamp

Turn Lamp

Reversing Lamp

Rear Fog Lamp

8-35V

LED number:

Output current:

LED number:

Output current:

LED number:

Output current:

LED number:

Output current:

LED number:

Output current:

2516P+2s12P=56pcs
50mA

2512P=24pcs
120mA
256P+2s6P=24pcs
120mA

252P=4pcs

200mA

3S1P=3pcs

260mA

%%

LED type: LA E67F + LA G6SP OSRAM

LED type: LA G6SP

LED type: LY G6SP

LED type: KW DMLQ33

LED type: KR DMLQ31

OSRAM

OSRAM

OSRAM

OSRAM
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Key BOM
__—_
Infineon TLD7002-16ES LED Driver
CYPRESS CY8C4146LQE-S243 MCU 1
Infineon TLF51801ELV Step-Down Controller 1(Zi%—)
Infineon IPG20N06S4L-14 NMOS 1
Infineon TLS4120DOEPV Step-Down Regulator 3(Zik—)
Infineon TLE9251S) CAN Transceiver 1
Infineon TLS810B1EJ V50 LDO 1
Nexperia PMEG6030ELP Diodes 9
Chilisin AWCUKC453226513TM2 Inductor EZ0
Nexperia PTVS36VP1UP TVS 4
ON SEMI SZNUP2105LT G Dual Line CAN Bus Protector 3

Others
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Core Features

)

16 current sinks, 75 mA single
channel, 150mA dual channel
load current cap.

16 independent 6-bit
configurable output current

16 independent 14-bit PWM
engines (up to 2kHz)

High precision diagnosis (10bit)
(VFWD, SLS, Open, Short, NTC,
PTC)

High-Speed Lighting Interface
support up to 2 Mbit/s without
CMC, 8kV ESD
(1S011898-2:2016 compliant)

12v
9V

Rev

4y | Tail, Stop, Fog

Multichannel

Current Sink

to next MCLD

'

Turn

Safety Features

)

)

Configurable VFWD monitoring
Programmable output current monitoring
PWM duty cycle monitoring

HSLI bus watchdog

GPIn watchdog

Integrated load diagnostic features for open load,
short circuit, single LED short, short between two
adjacent strings detection.

Programmable safe state in case of loss of
communication

Internal over temperature sensor
Internal clock monitoring

Individual fault and status flags readable via HSLI

Configurable fault management and common open-

drain output error pin ERRN

Package and Pinout
(top view)

voo |1 @ 24177 HSLIH
GPIN0O [T 2 23] HsLIL
GPINL [T 3 20T GND
VLED T[4 AT Vs
outo CTf5 20T OUTI5/ERRN
outt 6 . 19T ouT14
out2 |7 18 1] ouT13
ouT3 I8 1717 ouT12
outa [CI9 16 1] ouT11
outs [CT10 1517 0UT10
oute CIT11 14 1] outy
out? I 12(_wmmmw13:|:| ouT8

TSDS024-EP (6x8,65mm)
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Channel | Interface | Bandwidth | Current | Functional
safety level

TLD7002-16ES

16

12

16

16

2Mbit/s 75mA YES
UART 2Mbit/s 75mA NO
CAN 500 kbit/s 100mA YES
lC 400 kbit/s 60mA NO

In-CAN
transceiver

Ex-CAN
transceiver

In-CAN
transceiver

NO
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CY8C4146LQE-S243

B Automotive Electronics Council (AEC)
AEC-Q100 Qualified

B Temperature Range
1 Grade-E: -40 ° Cto+125° C

B Up to 54 Programmable GPIO Pins

(3 40-pin QFN and 64-pin TQFP packages

(1 Any GPIO pin can be CapSense, analog, or
digital

(3 Drive modes, strengths, and slew rates are
programmable

M Low-Power 1.71 V to 5.5 V Operation

PSoC 4100S
Plus

32-bit

AHB-Lite

CPU Subsystem

SWOITC. W8 SPCE
Crglgf" FLASH SRAM ROM DataWire/

48 MHz 128 KB 16 KB 8 KB DMA
NVICF&%I-MTS(ITMPU Read Accel SRAM Controller | | ROM Controller Initiator/MMIO

System Resources
Lite

Power
Sleep Control

PWRSYS

Clock
Clock Control
WDT

i

I

iL

1

System Interconnect (Single Layer AHB)

U

<1;ﬂPerfpfmraIs
WIC
POR_| REF ]

Peripheral Interconnect (MMIO)

ILO IMO

Reset

Reset Control
XRES

Test

TestMode Entry
Digital DFT

Analog DFT

Power Modes

Programmable -
~[[Z] £
E _ Analog <| |3 § s
7 SAR ADC = @
o = w
Sk (12:5i) = (8] (3] |2] 3] 2] Iz|]¢8
| x O of [& <] Q &} < ¥
oll® = (g- o o = =l © =
s
3lle s 18(3] &
m, © x
0] X1 &S |&
x |9 * % ¥ £ ¥ T T
©

i

SARMUX CTBm

2x OpAmp

A

-

Y

Y Y
High Speed I/O Matrix & Smart I/O

| Active/Sleep |

Up to54x GPI10s

DeepSleep

/O Subsystem
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Fle Edm Yew Project fuid Debug Took  fedew  Help
G0 T) 5 e o (LA b D T [Eh - Debug . - 3 T, Micrasoft Sans Sent PRI WA AR I T O O R - N - WAL S N T PRt 0
‘Workspace Explorer {1 project] TRR| surteage « 4 x Component Catalog (142 components) o
Ba % =] Smschior E N Y
5 Workspace TrermalManagement (1 Projects) » 3 . L Cypress OO L
= 73] Propect ThesmalManagement [CTC4 1|l Closed-Loop Fan Cy Temperature Sensors and Fans Analog Temperature Sensing Cypress Companart Catoiog -
f:‘_‘“‘_::’_::::_m“ HI[E! (External to PSoC) i sesr
L .
L Hnader Fims o1 | &) Seguancing SAR ADC 1. M0)
(5] ThermaiMznager & ¥l R [
£ Seunce Files i - Whigh_0_4 - Anaog MUK
T (] corce 1 o
e — LAk _— swt  Resisor DS 3 i 2 Mg
=10 PSaCA % o & CocSerne
£ ADC . L TACH1 12 = i Commenicaions.
g e r — = TacHz : i 12
4 ioc i — . F{—
£l 4pc 1 & B 13T (5CE mede) 1. 20
=] FAN_2 i 125
wo - 4] Sevial Commuricaton Block (SCE) 11 20]
[ a3 # i SMEUS PMBus Slave r
7 2 ]— 8] Scbucare Trarami LUAT 1200
BE ) Thermistar | |- P
4 =Rl . ADC Channels: e
7 Potentomoter = VRL1.3 0. Refarence resistor Thermistor 5 UART (508 o) 120
e e d 1 1o T B UART 23]
= = g Diginal
&) cLFce . g
A CFch Canfigure FanController . I :ww;:m
ERET = 5 .
9 CIFC_DelaSend Host Processor| pme  circ o s
5] CLFC_DoaSend.c (12C-Based Dat; . = iy Dispiny
] CLEC_DaaSendh Basic," Fams | Bultn B = gy Ports end Pins
= 3 CLFC_Fwi_PwM1 - cestem
Motor support WM Features i o
Y o 0 mctewton] e 1 e s e e e ezt
. = PS0C 3PS50 SLP devices and up 10 § fan for P50C 4 =1
maofors L #] RTD Caloulaton f1.20)
Epole P Bbit - = ® Inchvidusl or Senked FYM osiputs wih iachometer #] Thermistor Calcutator 1 201
El * Supports I8 Kz B kHZ 0r user-apaciied P &l Tharmnrrsenis (“abes e b1 30 -
» Erter 2 datapoin oycie e . 25000 [
21 CLFC_Fw_PeMg_PM.c Fon number ik b sty o Supporis fan mpeeds up to 25,000 AP Fimigert 4 Viee O Fars Cartroller
Lo Duty cycle A () APM A Duty cycle B () * Buspons +-pole ma -poe metors Inst_ N
Q) omigockd 1 25 3 w2 w2 LY —
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5] eorn_eminat Dutput General Description ~|tach2 fan2|
- # Al . The Fan Controler compsnent smabies Sesignen. 15 Sckty and sasy Seveics fan contriler ha fan.'!.
- it L R Y - SoA s g B, T compement g iy . =
= CyBoctiamier s Build Suee Estehesl @ [ um“ugu ncudng PWIS. o TCPWI for PS0C 4. tachomener input captune e tac 1
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1. Drag and drop component icons to build your hardware 3. Configure components using the configuration toals
system design in the main design workspace 4. Explore the library of 100+ components

2. Codesign your application firmware with the PSoC hardware, 5. Review component datasheets
using the PSoC Creator IDE C compiler
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Software Ecosystem

Tool Category Tool Vendor m PSoC 4 HV

Compilers

IDE

Debugger / Programmer

Protocol SW Driver
SENT TX

LIN

LIN

CAN/CAN FD

LIN Bootloader

SIAR

SYSITMS

arm
SIAR

SYSITMS

@inen
LAUTERBACH A
RISk
SIAR

SYSITVS

Qnﬂneon_
Qnﬁneor[_
(inﬂneon_

VECTOR >

nfinean

(ifineon. VECTOR D>

SO el - IS B N

< (I < B <

(Vector Evaluation)

(Vector Evaluation)

Established (= legacy) IFX tool chain for all devices up to 4100S Plus (128 KB)
New IFX tool chain for 4100S Plus/Max now (128-384 KB), smaller devices in 2021
MiniProg4 CY8CKIT-005

Auto Flash Utility Programmer

PSoC Creator Component

Driven by Japan (Toyota), prototype version available on request

PSoC Creator Component; 2 independent LIN Slaves via 2xSCB supported
CANbedded LIN available

Today no support from Vector; PDL via Modus Toolbox in 2021

IFX: Example code; Vector: Flash Bootloader, EepM-Module (arm Compiler)



Step-Down Controller

VIN
3.7v-40vV

Spread Spectrum |
ON/OFF g

i
3.7v-a0v

vs vout

TLS4150C0
sw

max 5A

PWM + Spread
Spectrum (Vee) I

.
Sync-———

SYNC/Mode PGood

AUTOMode
(to GND)

DR
@ Spread spectrum

3.3V, 5V, or ADJ,

Competitive Advantages

» Easy to use
(simple topology, min external components)

» Energy saving
(Low quiescent current operation)

> Low noise / EMC optimized
(Spread Spectrum + optimized design)

1st Products

TLS4110DOEPVX - 1A, 5V,3.3V,AD]
TLS4120DOEPVX - 2A, 5V,3.3V,AD]
TLS4125D0EPVX - 2.5A, 5V,3.3V,AD]

Competitive Advantages

> Easy to use

(simple topology, min external components)

> High Power Small Package

(Enables low BOM size on PCB)

>  Low noise / EMC optimized

(Spread Spectrum + optimized design)

> Chip Temperature Diagnostic

Junction Temperature Analog Output

Products

TLS4135D0ExVx - 3.5A 5V,3.3V,AD]
TLS4150D0EXVX - 5A 5V,3.3V,AD]

=N

RoHS
A%?::Iiﬁ:d ‘/

Overview

10 A synchronous step down Controller

Current limitation adjustable with Shunt resistor or Rdson
Adjustable output voltage

* 2% output voltage tolerance

External power transistors

Integrated bootstrap diode

PWM regulation

Very Low Dropout Operation: max Duty Cycle higher than 99%
Input voltage range from 4.75V to 45V

Adjustable switching frequency from 100 to 700 kHz
Synchronization input

Very low shutdown current consumption (<2pA)
Soft-start function

Input undervoltage lockout

Suited for automotive applications: 7; = -40°C to +150°C
Green Product (RoHS compliant)

AEC Qualified

TLF51801ELV
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