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Automotive Technology Trend
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Richtek Automotive Business

Shipment Quantity

Over 200Mu of ICs shipped E
per year

RICHTEK

Strategic Product
Portfolio Automotive

e Type-C USB Charger
 PMIC for Camera, Display
 Power IC for IVI, ADAS, T-box

Solutions

®)

Differentiation

 Technology Leading (e.g.: Input
range, EMI, noise level)
* Flexible and instant technical support

Richtek Technology Corporation

Proven Record

Customers from OEMs, Tier-1s &
Tier-2s world-wide

Broad IP Library
Leverage

Strong and proven IPs from
Computing Communication
& Consumer

Automotive Quality

e Zero defect mindset
« AEC-Q100
° 1S0-26262 m=
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Richtek Automotive Product Portfolio
“ Audio Amplifier

* ADAS ECU / Domain Controller

* Central Information Display

* Camera Module / Dash Cam 7 Bl DORDRAM * Cockpit Domain Controller
 Driver Monitoring B "(_“q_ 8 . Digital Cluster
* Radar . LCD & OLED D|spIay Power P e E-Mirror
° i : %‘;%;“4&“‘
Surround View System *&E FON : y f{éﬁ" * Head-up Display
S AR SRS : .
BY I EY ol Bw = ﬁ LED Drlvers X%?g%,%%' - | * In-vehicle Infotainment

Body & Lighting

* Interior Lighting
* BodyECU
* Network Gateway

* Thermal Management

M I o bW

Chassis & Safety

* Active Suspension

* Electric Power Steering

Power Switch

5w Switching Regulators

@ uss Type-C & PD Solutions

1] [P0l Bw

* Rear Set Entertainment
* Telematics Control Unit
* USB Charging

* V2X/C-V2X

AUBDRELCH LE B LI BrvEZSRSTE PO

Electrified Powertrain

e DC-DC Converter

* On-board Charger

* Virtual Engine Sound System
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Richtek Digital Cockpit Solutions Overview

High PSRR / Low Iq LDOs

Step-down (Buck) Converters

Step-up (Boost) Converters

Step-up / down ((Buck-boost) Converters
Power Switch

Display for CID Display for Cluster

ED - bwmic LED T pvic

0 Power
Management

|
L

Driver, Driva
L f 2
' PMIC . ,
i 6 0 T Q Display Solutions
+

- Mic.
g Amp | mi e B/LLED Drivers
e Display PMICs

\A4

g Audio Solutions

VBAT

e Audio Amp

CAN
Transceiver

@ Ethernet -
y PHY Application Processor

VV Surround View

~ Camerax 4
V-V ﬂ Wi-Fi / BT 6 PMIC

=< Cellular LED IR
Driver LEDs

MCU Mic. Amp [I Speaker

USB Charging Solutions

USB Type-C PD Charging ICs

Camera Power Solutions

PMICs for viewing camera
e PMICs for sensing camera (with Functional
Safety)

USB PD
Controller

DMS Camera

6 PMIC

Flash

IVI Platform SoC Solutions

PMICs for Infotainment / AVN Platform
Richtek Technology Corporation




Digital Cockpit Solutions — DC-DC



Automotive Power Rails In General

VeaT

12V / 24V [ 48V

0.9V /../0.8V

1]

Battery Power Supply

Motor, LIN, Power MOSFET

Standard Communication Interface

CAN, FlexRay, Legacy, Sensors

GPIO, Logic IC

MCU, Ethernet Phy, eMMC

High-speed Interface, Logic IC

MCU, PCl-e, LVDS, DRAM

MCU, SoC

DRAM, Flash, Ethernet Switch, MIPI

Soc Core Power

CPU, GPU, APU
Richtek Technology Corporation
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Core Technology in Switching Regulators

Low EMI High Efficiency Longer Standby Time

 Switching Random Spread * Good efficiency from light load to  Extend battery lifetime
Spectrum heavy load. (Typical Eff. > 96%) + General ECU board standby
e Efficiency vs Load current < IOOUA
VOUT = 5V, FSW = 0.4MHz
. E l[: 1 jE Lﬁ{}lﬂl o Power Operating
/ Fow r - & % T //"\\\ A mode
Digital Sampling & 5 o \
fayl 24W
IUJ'H_,_LLI—L £ 88 / ——RTQ217X VIN:135V [ Standby
J_,_r‘_'—l_l_rL Zj —LM61495 VIN:13.5V | / mode
ime(s) 0.001 0.01 LDS&I(A) 1 10
. Optimize 150k ~ 108MHz 1.2mW, -
FFT performance e Better thermal performance !
Our value to system:
T-Box system standard operating@?2A, 12V
Fundamental 12.5 TA=25°C nglsl\\/l/'HGA V;=25|\>|/'H6A Standby mode@100uA, 12V
én: : armoni %57 Yoy S e RTQ217X standby power consumption is
[CeTmone = o 58.3 63.0 only 0.06mW!!
30.8MHz -21.5 Ti (°C)
37.2MHz -23.3 Vin=13.5V -
41MHz -25.0 Tj (°C) 63.0 704 ’
82.2MHz -32.6 Vin=16V o
99.2MHz -34.4 Tj (°C) 684 5°C 745

Richtek Technology Corporation




HV (Battery Connected) Power Solutions

Commercial Vehicle

<0.5A 1.5A 2.5A

60 Vin RTQ2960-QA RTQ2961-QA RTQ2962-QA RTQ2963-QA RTQ2965-QA
Buck
RTQ6360 RTQ6361 RTQ6362 RTQ6363 RTQ6365

Passenger Vehicle

<
42 Vin e
Buck RTQ2940-QA RTQ2941-QA RTQ2942-0A RTQ2943-0A RTQ2945-QA

4A ~ 10A

For 12V 36 V|n

System RTQ2130B-QT | RTQ2131B-QA | RTQ2132B-QT RT2872 RT2875A/B Sample: April 23
RTQ2104/B-QA | RTQ2105-QA RTQ2106-QA RIQ217x

36 Vin

LDO
RT2560Q | RTQ2569-QA s e

Richtek Technology Corporation
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LV Solutions — Switching Regulators

Buck
(ACOT)

Buck
(Current
Mode)

Boost
(Current
Mode)

<1A

1.5A

6Vin 1.5A Gr. 1
DFN 3x3-8
100% Duty, 2.7MHz
Auto PSM/PWM

Int. SS, PG, Ig 30uA
Fast Transient

RT2657BQ
5.5Vin 0.6A Gr. 3
DFN 3x3-8
100% Duty, 2.25MHz

Forced PWM
Int. SS

2A

RTQ2102A-QA § RTQ2103A-QA

6Vin 2AGr. 1
PSOP-8
100% Duty, 2.7MHz
Auto PSM/PWM

Int. SS, PG, Ig 30uA
Fast Transient

RT2101B

6Vin 2A Gr. 2

QFN 3x3-16
700KHz~2MHz, Sync.

Forced PWM
Adj. SS, PG
High Eff., Ext. Comp.

3A

RT2101A

6Vin 3A Gr. 2
QFN 3x3-16

700KHz~2MHz, Sync.

Forced PWM
Adj. SS, PG
High Eff., Ext. Comp.

RTQ9297

5.5Vin 3A Gr. 2
WDFN 3x3-10
640KHz~1.2MHz,
Forced PWM
Adj. SS,

4A

RT5701

5.5Vin 4A Gr. 2
TSSOP-14
100% Duty, 3MHz
PSM/PWM Selectable
Int. SS, PG
12C, DVS, Ig 10uA
Remote GND Sense

> 6A

RTQ2158-QA
6Vin 8A/12A, Gr. 1
WET-QFN 4x4-21
460KHz/2.1MHz
Auto PSM/PWM
Int. SS, PG, High Eff.
Fast Transient

RTQ2159-QA
6Vin 8A, Gr. 1
WET-QFN 4x4-21
2.1MHz (default)
PSM/PWM Selectable
Int. SS, PG, High Eff.
Fast Transient
12C, VID 10mV

15



LV Solutions — LDO Regulators

6Vin

14Vin

0.2A

RTQ2511-QA
14Vin 0.2A Gr. 1
DFN 3x3-8
Ig 2uA

1.0A

RT2517B
Vin (max.) 6V
Vout (min.) 1.2V
ULDO, RCP
EN/ADJ
PSOP-8 (5x4)

RTQ2510-QA
Vin (max.) 6V
Vout (min.) 0.5V
UHPSRR
EN/ADJ
VQFN3x3-8

>1.0A

RTQ2516-QT
Vin (max.) 6V
Vout (min.) 0.5V
lout (max.) 2.0A
ULDO, RCP
EN/ADJ
PSOP-8 (5x4)




System PMICs & Multi-phase Buck Converter

System PMICs & Multi-phase Buck Converter

RTQ5115-QA
5.5Vin Gr. 2
QFN 7x7-56
System PMICs CH1: Buck 2.4A, CH2: Buck 2A, CH3: Buck 1.6A, CH4: Buck 2A,
CH5~12: LDO 300mA

DCDC Fsw up to 2MHz
I12C: SEQ, Mode, SS, Fsw, Spread Spectrum, Automotive grade MTP

, RTQ2134-QA
Multi-phase 6Vin 4-PH 20A, Gr. 1
Buck Converter QFN 5x4.5-30 (Wettable), 2.1MHz
Multiple PH Combination
(2+2/2+1+1) 12C, DVS, SR, SS

Remote Sense

17



Digital Cockpit Solutions — Camera PMIC



Core Technology in CIS PMIC (1)

Compact Size EMI Performance High PSRR LDO

* Lower external capacitors usage

*  World smallest CIS PMIC(3x3 mm) Pseudo Spread Spectrum improves ) .
* Pin-to-pin family products EMI performance Improve image quality
L5 - (40dB@1MHz, 60dB@100kHz)
E § g % VOUT1 E 4 g 3 ¥ s CISPR 25 201665 m:
i SEQOUT - :;:4: ~ 0
AGND [31 RSET GND A@ND[:1 24| Re€T g e 410 {— ——RTQ2071 Vin=3.6Y f
VIN PG VIN PG . 50 14— - /\1‘/
swi sEQ Sw1 sgd  PGND - h 4o | ——TPS650330_Vin=3.6v F il dl 4
BOOT VOUT3 BOOT VOuT3 = = K A i it o | o] ,.JL« = ) —-/ /\
il LI = » i WA AR
RTQ2071 RTQ2078(FUSA) Noo| Frequency. | Emission Level|  Umit Margin. | Reading Level-| Correct Factor+|  Detector- 70
QFN-16L 3x3 QFN-16L 3x3 e e P ey ZZ
1 26.155M¢ 32.13. 40.00+ -7.87¢ 21.69¢ 10.45¢ PK¢ 10 100 1000 10000 100000 1000000 10000000
2 26,155M¢ 30.99¢ 20.00¢ | 10,99+ u 20.55¢ 10.45¢ Ave Frequency(Hz)
PASS CISPR25 Class 5 test
Test condition : RTQ2071, DC 6V, BOM Cost and space saving via
maximum load. - 150kHz ~ 30MHz high PSRR design
] Filter
__________ a
Wettable Flank QFN package for LDO :
N o ope N A Re
automotive reliability consideration ouiG ll cr
| = = e Sensor

1
T
I
| Image
I
I
|

Richtek Technology Corporation 19




Core Technology in CIS PMIC (2)

Functional Safety High Efficiency SupportABattIt.eryt.Connection
pplication

Safety goal : SPFM 95%, LFM :92.1% * Industry highest efficiency, * FUSA CIS PMIC
: LVBUCK >90%, HVBUCK > RTQ2078/RTQ2079 support
| FRROUT 92% battery connected applications
;m * High efficiency can reduce * Design for 1ISO16750-2 define
Battery or PoC — | shot noise and thermal noise the 5b test
W"'V VOUT2 + LVBUCK2=1.1V
VOUT3 o 1 i . - a00ms
[ o I I i e — | A
o 7 i ——==--__|_ te 5ms
colifrlzlaller vouta % :Z ,’f/ i ! N -
o ,1’ - - -RTQZEITQ_VINfi.GV_Target' 09(Us - Up) + ll/],i
.+ VOUTS " ff : | trsesnan masy
VOUT1 50 0‘1 'aw - . - - 0
« LVBUCK3=1.8V
e BIST mode ' “:: 1mmmA_'L ______ 0,1(US-UA)+IIJ]: ___________lx_:ﬁ”‘__
* 12C for error reporting N~ I I B SR P
- .'f | 14V t
Eo
e Support Automotive Imager Vendors : ‘,’ o i T
o M ez v

Richtek Technology Corporation




Automotive Products Roadmap — CIS PMIC

2021 2022 2023 2024

@® VP @ Sample

RTQ2070 [\ |
15Vin Gr. 1
QFN 4x4-24
CH1: Buck 2A/15V
CH2: Buck 1A/5.5V
CH3: Buck 1A/5.5V

RTQ2071
18.5Vin (AMR 24V) Gr. 1

4CH, QFN 3x3-16
Super Compact, High Image Quality

Non-Fusa CH4: LDO 500mA/5.5V
CH5: LSW 500mA/5.5V
DCDC Fsw up to 2MHz
12C: SEQ, Mode, SS,
Protection, OC, Fsw
RTQ2079
HV input. Gr. 1
5CH, QFN24 4x4
BIST, Vout Monitor, High PSRR, 12C, EN, Restin, Errin1/2, VMONIN, Errout, PGOOD
Fusa RTQ2078 -

HV input. Gr. 1
4CH, QFN 3x3-16 (P2P w/I RTQ2071)
BIST, Vout monitor, PGOOD, High PSRR

Richtek Technology Corporation




Digital Cockpit Solutions — Display



Automotive Full-array Local Dimming Display

m OLED Full array Local Dimming Edge-lit Global Dimming

Best Better

Contrast Ratio (up to 1,000,000:1) (up to 500,000:1)

Mainstream: 200 - 1,200

s zones
Number of zones Millions Premium: more than 2,400
zones
LEDs / Zone 1 1/4/more
Cost Ve SEETEIE Higher. Depending on zone

numbers

Why Local Dimming LCD

Higher contrast ratio and lower light leakage than edge-lit
global dimming LCD

Power saving

Longer lifetime and more reliable under extreme
environment than OLED

(several thousands

Single digit

Good

to 1)

20 to 40

Lowest

How Many Zones / LEDs

* |t’s a balance of system performance
and cost

* Halo effect, thickness of backlight
module, thermal issue, contrast ratio are
all factors to consider




Automotive Display with Local Dimming

Display Solutions

e Display PMIC: RTQ6749 x 2~ 3 pcs

e Level Shifter: *RTQ8945 x 2 (L + R)
—
g =« LED Driver IC for Backlight Module
» Local Dimming: *RTQ8306 x N pcs (144 zones / pc)

G RTQ6749

MCU : .+ Daisy 1 Mini-LED
> : Backlight
or TCON g
3| LCD Panel 3 ] Matrix
-@ Level Shifter B < /L Driver IC

RTQ8306 x N

RTQ8945 x 2

Display Driver IC

Richtek Technology Corporation *ES available 24




Automotive Display Product Family

® VP @ Sample

~2020 2021 2022
AMOLED
RTQ6801 RTQ6749 RTQ6752 RTQ6750/1
Dlsplay PM IC AVDD/Zi:é:ﬁ:{VCOM PAVDD/NA\;D;/;i:{VGL/VCOM PA\lez:ﬁQI::;IIDD PAVDD/VGH/VGL/VDD*2/VREF /Vint

WQFN6*6-48L

QFN 4x4 QFN 5x5 QFN 5x5

RT8577A RTQ8306

36¢h +4 scan 60mA/ch
WQFN7*7-56L

WLED
Driver

4ch, 40V Driver

WQFN5*5-20L

Local dimming with SPI
144 zones/IC

RTQ9297
Others AVDD Boost

WDEFN 3*3 10L

3A/24V @ vin 2.5V~5.5V




Digital Cockpit Solutions — Audio Amplifier



RTQ9128D4 — 4ch, Class-D Audio Amplifier

Higher Efficiency

Sound Quality

1. Ultra low noise level * Higher Efficiency @ Heavy Load * Higher Efficiency @ typical music
Sound sources (noise) Sound pressure .
o = (Lower Ron) and speech volume range (light load)

Threshold of discomfort 120

Output Power (Typical music and speech output power range)

Chainsaw, 1 m distance 110 Ef'ficiency at Heavy Load
Disco, 1 m from speaker 100

Diesel truck, 10 m away 90

Curbside of busy road, 5 m 80 TASXXXX RT9128D4

Vacuum cleaner, distance 1 m 7 - T AT P e e
Conversational speech, 1 m 60 / TASXXXX . P °
Average home 50 » typical music volume range

Quiet library
Quiet bedroom at night e Ultra L
~LOw Nojs
b e

Background in TV studio A

Rustling leaves in the dista
IO RTQ9128D4

improved ~ 1%

I

Hearing threshold
Class-AB

For 18uV (RTQ9128D4) output noise =-1 dB SPLat 1m
Output SPL=39 dB SPL @ 1cm (Closer to ear)
For 42uV (TASXXXX) output noise = 6.5 dB SPL at 1m a0 60

Efficiency(%)
Efficiency(%)

Output SPL = 46.5dB SPL @ 1cm (Closer to ear) Total Output Power (W) et [ome ]

2. Sampling Rate up to 192kHz for Hi- fsw=2.1MHz @ 4Q, PVDD = 14.4V

Res Audio T <«— Sample Rate — Higher... And higher... ‘ 1B ! Benefit :
£/ » Reduce 1.3W power dissipation (@ total Po= 100W)
I ./ » Cooler system heat

*  Optimize heat-sink size for lower cost

* Ultra low quiescent Mode(ULQM) : standby power only 0.086W

44,3kHa [ 16bit 96kHz/ 24bit 192kHz / 24bit
Hi-Res Audio Richtek solution

€0 Qualitysound

Richtek Technology Corporation 27




RTQ9128D4 — 4ch, Class-D Audio Amplifier
High Safety

. . Easy PCB trace routing Switching Frequency
(Matrix Short Protection)
g”g””””””””””””””h Input 4 Output Up to 2.1MHz Switching Freq.
S == - 1. Reduce Inductor Size and PCB area
V%‘Z‘é? E RTQ9128D4 . >‘ )))
o S >
= u > )
£ >
>‘))) 8.2uH @ fsw=384kHz 3.3uH @ fsw=2.1MHz
 PVDD short to any pins never Save over 40% in inductor space on the PCB
ST g flr.e _ * All outputs at one-site make PCB 2. Eliminates the AM band interference
* Other protections: layout easy N
* Load dump(40V, <400ms) = [
« Current limit ; \,
* DC offset \ . o
e 0OV 0T /‘ ,".‘ A
* Thermal foldback — T >
/ Frequency (kHz)
28

Richtek Technology Corporation




RTQ9128 Automotive Audio Amplifier with 12C Diagnostics

Features

AEC-Q100 qualified
I12S and TDM input
4x22W, THD+N=1%, 4ohm , 14.4V
4x27W, THD+N=10%, 4ohm, 14.4V
4x45W, THD+N=10%, 20hm, 14.4V
4x75W, THD+N=10%, 4ohm, 25 25V
THD+N is 0.02%, SNR up to 116 dB, Ultra-Low noise = 18 uV
Low Rds-on (80 mQ)
Switching frequency up to 2.1 MHz
Sampling Frequency from 32kHz to 192kHz
12C Control with 16 address options
Built-In Anti-Pop Function, thermal fold-back and clip detection
Load Diagnostics

- Output Open and Shorted load

- Output-to-Battery or Ground Shorts

- DC and AC coupled load detection
Protection Features

- Output short-circuit protection

- Over-voltage and Under-voltage

- Output Current Limit and protection

- Over-temperature

- DC Offset

- 40V Load Dump
RoHS Compliant and Halogen Free

* Pin Configurations

£ OUTNZ

oumz P % nmBanEwEneaa 8 ouma

PVDD [+ () :[—pvDD
PVDD [ [ ]PVDD
QUTNT s 4[] OUTNG
OUTH1 [ s[Joutng
BSN1 [ = [ 1BSN4
= =
o = =
BSP1 w RTQ9128D4 s[]BSP4
OUTP1 = w[ ] OUTP4
OUTPY == u[ ] OUTP4
PVDD [w 2] PVDD
VBAT [ a7 GVDDCD
VSUPY [as [ ] GND
VSUPZ [ |a s ] DGND
R
JUTOo000m
BELEEZEREfAdEEs
FE R b
&8

LQFP-64L 10x10

* Typical Application Circqﬂit

PVDD 2,312, .37.46.1{;5‘16.57
2 | geik T
2 || Rk 0
soc 24 1 spi BsP1 Lo s

38,39

25 | spiz
26 | spoirz

DvDD

15
1 DGND
T 17 |y pis
20 IscL
21 | spA

~— 19 | ADDR_0 RTQ9128D4
— 18 [ ADDR1

- . 22 | MUTEB

-2 |FAULTB

— » 30N

<« 28 | WARNB

VSUP1
34 | vsupz
36 _{ ygar

S N
I I 2| GVDDAB
I "3 evooco

u
\ = VDDA

e
Fo 144631 | oup

ES Available

29



Digital Cockpit Solutions — USB Charging



Power Map of Automotive PD Charging Port

20V

15V

10V
oV

5V

Mass Production
Vo A

PD + Buck- béost Controller

RTQ7880 B High watt (>60W) is under

12V (Battery Voltage)

The major appllcatlons in.PD. charglng portare...... . .................. ..
27W/45W/60W now . a Our Value Proposition
; ; 1:\,\, ;W * MCU based design with flexibility & extensibility
PD + Buck Controller/Converter 5

: : : Buck or Buck-boost controller support high watts
............ RTQ7881 | RTQ7833 AN S PRI

Type-C + Buck Converter Rich experience on power tech & PD protocols

Excellent Product Quality

- —>
2A 3A 4A S5A lo



Automotive USB Charging Solutions

USB PD & Buck-
boost Combo
Solution

USB PD & Buck
Combo Solution

Type-C & Buck
Combo Solution

~ 2020

RTQ7880

USB PD & Buck-Boost
Combo Controller
PD3.0+PPS/BC1.2/QC2.0/QC3.0
16k MTP + 16K ROM
Wettable Flank

RTQ7881

USB PD & Buck
Combo Controller
PD3.0+PPS/BC1.2/QC2.0/QC3.0
16k MTP + 16K ROM
Wettable Flank

RTQ2118A/C

USB-C & Buck
Combo Controller
Type-C Buck Converter
with DCP
USB2.0 data switch, Cable compensation, Spread
spectrum

2021

RTQ7880A

USB PD & Buck-Boost
Combo Controller
PD 3.0+ PPS/BC1.2/QC2.0/QC3.0
16k MTP + 16K ROM
Non-Wettable Flank

RTQ7881A

USB PD & Buck
Combo Controller
PD 3.0+ PPS/BC1.2/QC2.0/QC3.0
16k MTP + 16K ROM
Non-Wettable Flank

RTQ2117A/C

USB-C & Buck
Combo Controller
Type-C Buck Converter
with CDP/DCP

USB2.0 data switch, Cable compensation, Spread

spectrum

@ VviP @ Sample

2022 ~

RTQ7882

USB PD & Buck-Boost
Combo Controller Gen 2
All Protocols & UFCS Ready
20 parts less
32K ROM + 32K MTP

RTQ7883

USB PD & Buck Converter
All-in One Converter
All Protocols & UFCS Ready
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MediaTek MT2715 System Diagram

Multi-speakers

Voice Recognltlon & EC/NR

Radio

Bluetooth

MIPI-CSI MIPI-DSIO

AR HUD

Digital Cluster

SerDes

TDM out

MIPI-CSI MIPI-DSI1

MIPI-CSI

Passenger Display

HVAC Control

Ethernet

I
I
-
Ll
—>

2Ch

MT7921
(BT/Wi-Fi)

MT2735

Rear Seat Entertainment Media

Phone Projection

Richtek Technology Corporation

(5G telematics)




Total Solution for IVl using MT2715 Platform

VBAT Camera Solutions

RTQ2510 . |_ ¥ |
: RTQ6749
D emma LPDDR4x 8GB LCD Panel RTQ8306
RTQ8945

PMIC: RTQ2071, RTQ2078, RTQ2079

Display Solutions

\4
RTQ2104

RTQ2945

Display PMIC: RTQ6749
e WLED Driver: RTQ4546, RTQ8306
Level Shifter: RTQ8945

(o]
RTQ2176

e 4 LPDDR4Xx 8GB

RTQ2134

MT2715

USB Charging Solutions

B TYPECPD RTQ788x
14
|
1
l
|
<] Speakers R Audio Solutions
. \
. 1
ool _ .
I ETH PHY RTQ2569 e Class-D Amp: RTQ9128
|
|
|
|

USB PD: RTQ7880, RTQ7882
USB BC: RTQ2117

MT2715 CPU Module e HV Buck: RTQ2945, RTQ2176

e LV Buck: RT2101B, RTQ2102,
RTQ2103

e LDO: RTQ2569, RTQ2510, RTQ2516

IVI SoC Power
e RTQ2134

Richtek Technology Corporation




Automotive LED Driver solution

Will Wang
March, 2023

RICHTEK

your power partner.



Richtek Display Product Lines e - ~
= WLED Driver

Display PMIC - NB/MNT BLU
e OLED/LCD TV * Tablet BLU
* Monitor * Automotive BLU

LED Driver e Mini LED

* OLED/LCD MPC

» Automotive Display r\

Display

PMIC
* Watch
* Mobile
* Tablet

37




Automotive LED Driver Product Roadmap

@ vr

~2022 2023

RTQ4546/7
6¢ch scan 200mA/ch

Global VLED max 45V
Dimming ASIL-B feature

PWM/DC/MIX/Exp I12C
QFN4x4, VDFN 9.8x6.4

AECQ100 by Apr,23

RTQ8306

36¢ch +4 scan 60mA/ch
Local VLED max 24V

Dimming

Local dimming with SPI
144 zones/IC
Wettable QFN7-7 56L

Richtek Technology Corporation

ES



RTQ8306 36-CH Current Sink LED Driver

* 36 CH Constant Current Sink Output Display Backlight / Animated Rear Light (RCL)
* LED CH Current 5mA~60mA . - —

) . ] Typical Application Circuit
e Support time-multiplexing for 1~4 scans g 2

B Counl '—\N\r—_'!_ _Hl j‘j """ j‘l

* Up to 24V Output LED voltage @ | T A «J «J jJ
* Scan/Non-Scan/Direct PWM il él_i_i __J jJ llllll jJ
- One Global 8 bit IDAC, 36 CH independent 8 bit DAC AR J
« PWM resolution 12 bit 3 ]
« 25MHz Max SPI Interface with Daisy chain s oo
* Integrated Dynamic Headroom Control e % 7 N }
e Current boost 112.5%~200% feature { EEEE o z CVWﬂE';;ilwg J
« Channel pre-charge and SCAN MOS discharge for ghost cancelling oot Lo MI—_
+ Protection: LED open/LED Short/Scan MOS short/ OTP /OTP1 ==

 Wettable QFN 7x7-56L ol

VSYNC




RTQ8306 Device Address Explanation

Q: At connection by the daisy chain, how will it be identified by the device [5:0] ?

The devices #1 to #62 are marked based on the daisy chain structure: #1 is the device 1 and so on. No

need extra setting for device number definition.

Max N=62
#1 #2 #N
vosi o Rrrossoe  °° ™ RTQsae O ™ RrQs3e  °
CLK CLK CLK CLK
HOST &5 CS FT EN vsYNC HsYNC| | [ ®® FLT EN vsYNC HsYNC S FLT EN vSYNC HsYNC
FLT
EN
VSYNC
HSYNCﬂ
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* Ghosting Issue

Ghosting Issue : N-1 LED slight Ghosting Issue: N+1 LED slight

Solution: VLED Discharge Function Solution: Channel Pre-charge Function

—|J _|g‘)
ﬁ\ = N-1
= Y % = X
f o
I EEE I
T ol
. N+1 ) +
o & EEE o
—|£ QJ (
i g’ g} }5.;; }5_;» N+2 3 g‘) >E;> >§> é} N+2
< + chZ; *
ch3I? v ch3I
@? : D=




* Ghosting Cancellation
Ghosting Effect Ghosting Cancellation

Discharge: off Discharge: on
Pre-charge: off Pre-charge: on




* Advantages of choosing Richtek automotive LED solutions

Cost-effective Better EMI

Good thermal | Supported by
performance multiple Tcon

Richtek Technology Corporation
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Richtek Automotive Selection Guide

Driving the future of automotiv
Starts here.

Buck Converters
LV Buck Converters: Vin up to 6.5V

OO EEn i
AEC-Q100 | Part Number

ml e
M Part Number Description ‘""R,’)"“"
Gade! RTO2IA-OA 3 :

10-Bit Progran
TFT-LCD Pane

Grade?  RTQ6513-0T
USB Type-C PD and PWM Controllers with AnyPower

Gadel RTOZIGGAQA 3
PD Safe® Features

Grade2  RTQ6749-0T-A2 AUTF[LCD L AnyPower™: Constant Voltage Outp! PR e
Grade2  RT21018 29 S in 9-Bi g
in 9-Bit Resolution.
PD Safe®: Adjustable Converter Ir Featu red Prudu cts
Grade2  RT2101A 295 Adjustable External OT
TFTLCD Integ
Grade2  RTQ6752-QT Automotive Inf
Grade1 ~ RT02158-0A 285 AEC-Q100| Part number
Grade 1) [ FTU2158-0AF | 280 cmde2  miGeaotar  BoostComemt  Gaded  ATOZBEDA-OT ) i
e bighiCan High Voltage 4-CH LED Driver
96 Clanad € Grade2  RTQ7BBIA-QT AEC-Q100 Grade 3 Certification
Grade2  RTQ8306-QT
Dimming Appl

Key Features Pin Configurations
= Wide Input Supply Voltage Range: 5.5V to 40V .
* Adjustable Boost Controller Switching Frequency from
200kHz to 2.1MHz
* All listed specifications and features ma  » Programmable Channel Current
our sales offices close to you. « Channel Current Matching: +1.5%
. = External Dimming Control
Sca n O r CI I C k to d OW n I Oa d * Boost MOSFET Over Current Protection
* Automatic LED Open/Short Protection to Avoid Output Over
Voltage
* VCC Under-Violtage Lockout

Grade2  RTQ7882-QT

Richtek Technology Corporation



https://www.richtek.com/%7E/media/AN%20PDF/SG016_EN.pdf?&utm_source=Banner&utm_medium=RTWWW&utm_campaign=SG016EN&sc_lang=en
https://www.richtek.com/%7E/media/AN%20PDF/SG016_EN.pdf?&utm_source=Banner&utm_medium=RTWWW&utm_campaign=SG016EN&sc_lang=en

Thank You

K

2 0 9

ted _mao@richtek.com

17 #5R}H% Richtek Taiwan
17 #%81$% Richtek Technology

www.richtek.com

RICHTEK

your power partner.
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