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Runic Technology is a fast-growing, innovative semiconductor design and manufacture company that focus on general
purpose and high-performance analog and mixed-signal ICs.

In order to deliver high quality and reliable analog ICs, especially automotive grade products, we have been working with
manufacturing and assembly facilities that have achieved certifications in the internationally recognized standards of ISO

9001:2015, ISO 14001:2015, and, for automotive products, IATF 16949:2016.

Our Goal is to become a world-class analog IC supplier and bring our IC to serve worldwide customers.
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BEACEREIRR, M8, TZ, %EUBBIATF16949RER, I EITAEC-QTI00MEEBLFEMEFZRNR R SHEIATF16949& &R
. EFRTien EMPS A 2 A2RHNENA T mAMN B BFESK, BEMBMERREEE, FASARKEAEC-Q100 Gradelf9ZEH
ZrR DESMERARIMSLT] , B EIE = AL =MEMAEC-QT006TAIE; EAEEME S =A0k SIOENAEETUVERER
HWET, BAIS026262 ASILDISIIREL D RFRIA R,

NEMRIELHHRIFIEMBIETWIFE, BE ETHRABER, RRABEIMERAENS, 2NHEEF ENFRSH R EFE,
BE2023F 118, HACHL0SH™ RBS ENFINEFF 2N BAERENE.

Benefiting from the booming development of new energy vehicles, the demand for automotive electronics is growing
rapidly; Compared to traditional cars, the demand for analog chips in new energy vehicles is driven by electrification and
intelligence. In fields such as electrification, smart cockpit, telematics, ADAS, infotainment and lighting.

New energy vehicles have extremely high reliability requirements for electronic components such as analog chips; Runic
technology is fully promoting the research and development and production of automotive grade simulation chips, using
the same level of process, materials, and technology as international first-class automotive grade chip manufacturers. We
have selected wafer factories with IATF16949 qualifications, AEC-Q100 certification in the process, and practical experi-
ence in automotive grade mass production. We have also collaborated with packaging and testing factories with
IATF16949 qualifications and international Tier 1 automotive grade chip mass production experience, such as ATX Semi-
conductor (Suzhou) Co.Ltd., Tongfu Microelectronics, and HT-tech, Develop and import vehicle specification grade
products that comply with AEC-Q100 Grade1 [humidity sensitivity level reaches MSL1], and have the vehicle specification
AEC-Q100 certified by an independent third-party laboratory; Runic has introduced the functional safety process system
of 1S026262 ASILD under the guidance of the international independent third-party inspection and certification agency
TUV Rheinland in Germany.

Our company relies on the favorable integrated circuit industry environment in Wuxi City, integrates upstream and down-
stream advantageous resources, actively layout the field of new energy vehicles, and fully promotes the research and
development and production of domestically produced automotive grade analog chips. As of November 2023, Runic has
more than 40 products that have passed vehicle certification and are widely used in the automotive industry.
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AEC-Q100iliX IR H
AEC-Q100 TEST ITEM

AEC-Q1002E=ESE B F<(automotive electronics council, AECH T ZERNA . SRETEME. REER B T4 ELHEN T M NR iR
EISE, BNEEVRESEREINE, RERBFIREMNIENL, AEC-QI00NEREMR B RS SEMENAGE, A
NERENTEUEERENENR, SHEEESBL, RERFTRMESTHRNTEEEXRES, FEENTZNHE MRFIESET,

AEC-Q100 is a failure mechanism based stress test qualification for packaged integrated circuits used in automo tive
applications. This specification has been established by the Automotive Electronics Council (AEC) to define part-qualifi-
cation and quality-system standards for packaged integrated circuits used in the automotive industry. In order to ensure
proper function in harsh environment, electronics used in automotive industry has to meet higher quality and reliability
standard that is defined in AEC-Q100.

Fs iR E ] enrst
NO. Test Item Details Abbreviation Referenced Standard

AZH IEFFERM ML Test Group A — Accelerated Environment Stress Tests

A1 FRgbE pC J-STD-020
Preconditioning JESD22-A113

A2 BIREEENE RS IER A THB/HAST JESD22-A01
High temperature/high humidity bias test Highly-accelerated stress test JESD22-A110

s B RS TR B AR Wi U TR R B e e
Autoclave or Unbiased HAST or Temperature-Humidity (without Bias) JESD22-A101

" Amfgﬂﬁﬂz_ TC JESD22-A104
Temperature cycling test
A5 BB S DR HTSL JESD22-A103

High Temperature Storage Life

B4H INEEDIEINE  Test Group B - Accelerated Lifetime Simulation Tests

BRIIESS

B High Temperature Operating Life HTOL JEDEC JESD22-A108
Hj O K AT
B2 AN ELFR AEC-Q100-008

Early Life Failure Rate

CHH FERADTEMMIKX  Test Group C - Package Assembly Integrity Tes

i)

“ Wire Bond Shear WBS AEC-Q100-001
PR H

€2 Wire Bond Pull WBP MIL - STD 883 Method2011

e

C3 Solderability SD JESD22-B102

Ch WERY PD JESD22-B100

Physical Dimensions JESD22-B108
FHEREIY

@ Solder Ball Shear SBS AEC-Q100-010
[ET

co e LI JESD22-B105

Lead Integrity
prce 02
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AEC-Q100:1iXI% B =iRMhRiRIE

AEC-Q100 TEST ITEM TRI-TEMPERATURE TESTING PROCESS
ERSER—AREMFAELFR BEERTUERROCohu=RENHIRE, BEAFLIEMERERNLPEREENRSR, £H17T
Fs iR B w5 eimst WAREKE, REAY TSK =iEProber, EMIAEFREBEERREIETRE, WABESHRBIE+ECohu=EMKIRE,
NO. Test Item Details Abbreviation Referenced Standard HELZRAER,
D4 R RETHEMMX  Test Group D - Die Fabrication Reliability Tests Highest standard TSK tri-temperature prober and industry leading Cohu tester are used to implement Runic's tri-tem-
perature test.
D1 i EM JESD63

Electromigration

ZRNTRES

b2 Time Dependent Dielectric Breakdown TbbB JESD92 /0 °
40 € UF200A
BERTEA Wafer Test
D3 ’ HClI JESD60/JESD28 l

Hot Carrier Injection

REEREAREGE 125C°
D4 Negative Bias Temperature Instability NETI JESD90 Pre- Assembly test
 —
. Assembly Front End
D5 BAERS SM JEP39 l
AN Assembly

Stress Migration

E4H BBS45MEIANNE  Test Group E - Electrical Verification Tests

E1 Rz MR R TN BE S EMIR TEST MEH
Pre- and Post-Stress Function/Parameter Datasheet
FPERALE (HBM) . -~ B .
E2 Electrostatic Discharge Human Body Model / Machine Model HBM AEC-Q100-002 ,_40 C —_— f125 C -40C° test
final Test final Test
E=
E3 . ,'#EE‘HSZEE’ (CDM) : CDM AEC-Q100-011
Electrostatic Discharge Charged Device Model Rasco-1000/2000 or Equivalent

i)

E4 Latch-Up LU AEC-Q100-004
BB ED

B Electrical Distributions ED AEC-Q100-009

HIEER
e Fault Grading FG AEC-Q100-007

R
¢ Characterization CHAR AEC-Q003

BHMES
E9 Electromagnetic Compatibility EMC SAEJI752/3

F4H TREGFFIENIE  Test Group F — Defect Screening Tests
FFREFIM
A Process Average Testing PAT AEC-QO01
1 b4
F2 Statistii\tgf/fgjina\ys'\s SBA AEC-Q002
Rasco-1000 Rasco-2000

HEREHUTRER NG IEISNRERLN, ER@NENRERSESEUR, BafEMrasZd100%080 =2,

Runic implements low temperature test to screen wafer level early defects and room/high temperature tests for finished
goods. All automotive grade products at Runic will go through full tri-temperature test flow.
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EMTmBEEiRit

AUTOMOTIVE PRODUCT QUALITY DESIGN

IEARREN R, Rt NEEER, URETIAMBRENRERE, DRMHEMENRERSFM, AMITEVRRSREK
RN @,

Robust design is applied in RUNIC automotive product development, to keep good quality performance.

TR

Green Product

1. ﬁiﬂﬂ&lmﬁ'xﬁﬁﬁé—\lﬁﬁ' TN ERE _EIN™10%~20%, FEBIEFRINT50%;
81, XASER—RENISEERSTR HERITHN, ESREE, FTEtFERRIRT;
.I‘J BOM, XBTEGFR—REMNIISEBTIR BEIHE.

w N

—

. Tighten 10%~20% limit in circuit and layout design, and tighten 50% in critical item.

2. Apply the same assembly design rule (die thickness / wafer saw / wire bonding...) as international first-class automotive electronics
manufacturers.

3. Use the same assembly BOM with international first-class automotive electronics manufacturers.

BinETEEAMES R

Strict Reliability Test Standard

ATEMEIANE, XEIEIR2METAEC-Q100 Grade 141, IRICIRITHMIA305E:

1. Automotive products all pass AEC-Q100 Grade1 & MSL1 certification.
2. And adopt more tighten reliability certification standards than AEC-Q100 to develop RUNIC automotive products to ensure that the
theoretical design life is more than 25 years.

HTOL 125°C, 2000hrs BHAST 130°C/85%RH 264hrs TCT -65~150°C, 1000C HTSL 150°C 2000hrs

Imrﬁ*gm%

Supplier Quality System

1.{%IJ_;E/E\H%/-I$EE?EF’FT/&IATHé%‘?EZ‘Z HELWRABREBTFETE
2 BEI TZFE&EBITAEC-Q100 Grade 1 (Group D) IAIIE;

3. AN EM e =5

4.100% =Rz

1. All suppliers have been qualified by IATF16949, and have more than 7 years automotive product MP experience for Tier1 automotive
IC company.

2. Fab process passed AEC-Q100 group D certification.

3. Rich experience in automotive product control plan, process flow and PFMEA.

4. Guarantee 100% tri-temperature test.
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AUTOMOTIVE ELECTRONICS QUALITY SYSTEM

AREEESTEMDQERISQE., CQE. QSEVR=EE. LHRFHFREEEAR, BYREERBEARNFIERT. Wikt %
IO UENTIR AT mEE, TIL2HITAEC-QI00EMPIMNERZE S AISO262628E L ERIZINEAR R, RNMUNEHBREDHION,
MmeflEEZEEENEARERR, SHAaAMEXREsmENREEEKT, ELREEEHEMImEZI,

Runic Technology is continuously pursuing higher quality management systems. We have established DQE, SQE, CQE, QS
to improve quality management on design, manufacture and test, which will result in higher product quality.

BHNENTRRE =0 =rr, SEESKgEs)

High quality of automotive electronics (zero defect, PPM zero ppm, zero quality spill ,.etc)

EEER: RESERFR—REMFIEBFR EMBFSHIERNESXKE,

Quality objective: Achieve the same quality level as the world’s fast-class automotive electronics chip.

AL . B OE. IR

Human, Machine, Material, Method, Environment

N B ERERSER—REAZSEBFR EM-mERNANBEERRMG,; WHUENERHTEFFEENRERZ,

The assembly factories apply 4M1E. Implements quality audit to suppliers every 6 months

EMBEFHMRBERIREFE =wmn, sans ismm)

Quality awareness and method of automobile electronics (zero defect, continuous n o or-proofing)

ERER—REMPRELFR NERTRSAREAPQPIFEHANEMTRESAL; FEHMNHNAT HIFEREER.

Runic implements APQP standard process on automobile products same as international tier 1 automobile product original
manufacturer. Advance correct action plans to package contractors.

FMRFHREEREHE

Automotive electronics quality requirement standard

EXHANERSHNEFNES XS =BMNRNE, EUENSHNESESY, WidEENEHE.,

Define SOP and set up test standard for tri-temperature testing.Set up control plans and test surveillance plan for automotive
grade products.

EMEBFREMB R (ATF16949, VDAG.3 , AEC-Q100)

Automotive electronics quality system (IATF16949, VDA6.3 , AEC-Q100)

EREATS16949IAIE EE%)LFEEFE'J*‘JIMF'ﬁaaHFVE?J{é‘—tF\‘F"ﬁ EEALTRISIAFHZRIIS02626205 FEINHEL R HIE
ZINIE; AANEMSH @& AEC-Q100 Gradel + MSL1 KIS HIAIE,
Choose wafer foundries with TS16946 certification and automotive qualification standards.Implement and received 1SO026262

functional safety standard certificationThe Runic Technology automotive grade products pass AEC-Q100 Grade 1 + MSL1
qualification.
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AEC-Q100iAIEH S

AEC-Q100 QUALIFICATION LIST

IEBHEKER Operational Amplifier

EBEEEHESEE Level Converter

A 8 AR TR RSN EE

Product Feature AEC-Q100 Package Product Feature AEC-Q100 Package
RS8551-Q1 Zero-Drift, Rail-to-Rail I/O CMOS Operational Amplifiers v SOT23-5 RS0102-Q1 e e i Apmpspeer for Open- ON going VSSOP-8
RS8552-Q1 Zero-Drift, Rail-to-Rail [/O CMOS Operational Amplifiers ON going SOIC-8, MSOP8 RS0104-Q1 Lo i ek v TSSOP-14, QFN2x1.7-12L
RS8554-Q1 Zero-Drift, Rail-to-Rail /O CMOS Operational Amplifiers ON going SOIC-14 RS0108-Q1 el P Poll Apong " Pt v TSSOP-20
RS8557-Q1 Zero-Drift, Rail-to-Rail /O CMOS Operational Amplifiers v SOT23-5 RS0204-Q1 e [ LT ON going TSSOP-14, QFN3.5x3.5-14L
RS321BK-Q1 1TMHz, Precision, Rail-to-Rail I/0 CMOS Operational Amplifier v SC70-5 RS1T45-Q1 v i A v $C70-6
RS621-Q1 7MHz, Rail-to-Rail 1/0 CMOS Operational Amplifier v SOT23-5 RS2T45-Q1 R e v VSSOP-8
RS622-Q1 7MHz, Rail-to-Rail 1/0 CMOS Operational Amplifier v DFN2x2-8L RS4T245-Q1 e Somurepte v QFN2.5x3.5-16L
RS724-Q1 13MHz, Rail-to-Rail /0 CMOS Operational Amplifier v TSSOP-14, SOIC-14 RS8T245-Q1 R et b e W T v TSSOP-24
RS6332P-Q1 1.1MHz, Precision, Rail-to-Rail /0 CMOS Operational Amplifier ON going SOIC-8
RS721P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier SOT23-5 kY = . .

B8 Logic Series
RS722P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier A SOIC-8, MSOP8
RS8411-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier v SOT23-5
Product Feature AEC-Q100 Package
RS8412-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier v SOIC-8, MSOP8
} ) ) - RS1G08-Q1 Single 2-Input Positive-AND Gate v SOT23-5, SC70-5
RS8414-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier v TSSOP-14
RS8452-Q1 36V, 8MHz Rail-to-Rail Output CMOS Operational Amplifier v SOIC-8, MSOP8 RS1614-Q1 Single Schmitt-Trigger Inverter v SC70-5
RS1G17-Q1 Single Schmitt-Trigger buffer v SC70-5
RS8454-Q1 36V, 8MHz Rail-to-Rail Output CMOS Operational Amplifier A TSSOP-14, SOIC-14
RS1G32-Q1 Single 2-Input Positive-OR Gate v SOT23-5, SC70-5
RS8702-Q1 50MHz, Zero-Crossover, Low-Distortion, RRI/O Operational Amplifier ON going SOIC-8
RS1G74-Q1 Single Positive-Edge-Triggered D-Type Flip-Flop with Clear and Preset ON going VSSOP-8
RS1G125-Q1 Single Bus Buffer Gate With 3-State Output v SC70-5
RS1G175-Q1 Single D-Type Flip-Flop with Asynchronous Clear ON goin SC70-6
Eb3%88 Comparator g Prybe HipTrop R A% g9ome
RS3G11-Q1 Triple 3-Input Positive-AND Gate ON going TSSOP-14
RS4G00-Q1 Quadruple 2-Input Positive-NAND Gate ON goin SOIC-14
Product Feature AEC-Q100 Package P P going
RS4G08-Q1 Quadruple 2-Input Positive-AND Gate ON going SOIC-14, TSSOP-14
RS8905-Q1 Nano-Power, CMOS Input, RRIO, Push-Pull Output Comparator ON going MSOP8
RS4GT08-Q1 Quadruple 2-Input Positive-AND Gate ON going TSSOP-14
RS8907-Q1 Nano-Power, CMOS Input, RRIO, Push-Pull Output Comparator ON going SOT23-5
RS4G32-Q1 Quadruple 2-Input Positive-OR Gate ON going SOIC14
RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator v SOT23-5
RS4G125-Q1 Quadruple Bus Buffer Gate With 3-State Outputs ON going TSSOP-14
RS393-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator v SOIC-8
RS6G14-Q1 6-channel Schmitt-Trigger Inverter ON going SOIC14
LM2901-Q1 General-Purpose High-Voltage Open-Drain Output Quad Comparators v TSSOP-14, SOIC-14
RS244-Q1 Octal Buffer/Driver With 3-State Outputs A TSSOP-20
LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Quad Comparator v SOIC-8, MSOP8
RS245-Q1 Octal Bus Transceiver with 3-State Outputs ON going TSSOP-20
RS595-Q1 8-Bit Shift Registers With 3-State Output ON going TSSOP-16
RS4538-Q1 Dual retriggerable precision monostable multivibrator ON going TSSOP-16
| .
L EaE S Analog Switch

Product Feature AEC-Q100 Package EEEE;E;H Voltage Reference
RS2233-Q1 Wide-Bandwidth 4-Channel SPDT Video Analog Switch v TSSOP-16
RS2251-Q1 CMOS Single 8-Channel Analog Multiplexer/Demultiplexer i TSSOP-16 Product Feature AEC-Q100 Package
RS2260-Q1 CMOS Single 8-Channel Analog Multiplexer/Demultiplexer v TSSOP16, QFN2.5x3.5-16L RS431-Q1 Precision Programmable Reference v SOT23
RS2166-Q1 4.5Q) Single Bilateral SPST Analog Switch ON going SC70-5 RS432-Q1 Precision Programmable Reference v SOT23
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AUTOMOBILE ELECTRONIC
SOLUTIONS

NEBFRRIRD R

FHIRR&NFRE

Infotainment & Instrument Cluster

=
. iz .
. {NERE .
s A BRIEFRSL -
o BREENS .
- ERETARL .
* ZFH{T-BOX .

o

o SepsEEk
S EIMESMEE - BOM Aot B . ;ZEE;L
* TERR * Door & Window & Seat =
* EREEERR * Intelligent cockpit « EBRIEI ARG * EPS & ABS & EPB
* TE&RES * Mobile Wireless Charging & NFC * BRASK * Suspension system
- RERE * Air bag « BEFEARE  + BSC
* FTEIEFRIN * Driving Recorder
» REBRS * LED Lighting
s TERSR * HVAC/PTC
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N 71 =B

Powertrain

s BEERHIZR

* WRELFTEERS

s BBEBRR

s EBEERS
o EHEHRS
* BRI
* ik

s EUSIEFRRS

Infotainment
Instrument Cluster
Head Unit & Amplifier
TMPS

Smart key
T-BOX(V2X)

eVl BENTER Frrmitt RSN A

* VCU

OBC & DC-DC

PDU

BMS

Inverter & Motor control & Pump
Gear Box & Generator

Gear Box

* VESS

BaE ¥ &4HEIZS 3T

Autopilot &Driving

e Camera
e Ultrasound
¢ Radar & LiDAR

e Sensor fusion
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POWERTRAIN
NIpalEY

EBHLIERIRE

Motor control system

EREHIBT

Vehicle Control Unit

Bt SR RS

Battery Management System

REFTEB R

On-board charger

1 1 PAGE

A AR

Electric Cars Reducing Gear

DC/DCH%i%:38

DC/DC Converter

BB RS

Motor control system

A 8T RAER TR RS M EE

FEBIMRED, BHIEHIREEN B FEI B R N IREN BT AR AL, SRIZF B E M B NETT.

IR, HEREEBNERNLE, SN EREFMEINBHMP,

HRRE., RFEHEST

We use motor drivers to give high power to the motor to control electric vehicle to move, climb or help to reduce speed and store brake
energy into power battery.

o o
- +
12v

BHEARR

Operational Amplifier

dss

Comparator

B REIAES

Level converter

BETA
Logic IC

BEEER

Voltage Reference

Revese polarity

protection

CAN <+—

[m=] -
[zl

I
I
|
I
I
|
I
\

Product Category Product
RS721/2P-Q1

DC/DC

Monitors

diagnostics

SPI

System basis Chip (SBC)

MCU
core

Digital Processing

I_ o VIT/ 1
> Dig Sensors |

RS8411/2/4-Q1

RS8557-Q1
RS331-Q1
RS393-Q1

LM2901-Q1

LM2903-Q1

RS8T245-Q1

RS4T245-Q1

RS2T45-Q1
RS4G00-Q1
RS1G08-Q1
RS1G14-Q1
RS6G14-Q1
RS1G17-Q1
RS431-Q1
RS432-Q1

RS8452/4-Q1

I I
! 1
I I
! 1
! |
WDT | 7 f
, PWM 1 |
>
1 ISO |
_____ 1 LS Driver |
| — % 7] |
I |
——— = \ X
I
PWM [ : _______ P o_wir ita_ge _______ /I
GPIO === ~

DC/DC 3 % DC/DC
L E/ ISO power module l =
-=-% - P e il N High voltage

Cococ |

HS Driver J J J

I
'4—| I
ADC : 1 44— I <
I
]

Feature
13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
36V, 8MHz Rail-to-Rail Output CMOS Operational Amplifier
Zero-Drift, Rail-to-Rail /O CMOS Operational Amplifiers
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose High-Voltage Open-Drain Output Quad Comparators
General-Purpose High-Voltage Open-Drain Output Dual Comparator
8-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Output
4-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Output
2-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Outputs
Quadruple 2-Input Positive-NAND Gate
Single 2-Input Positive-AND Gate
Single Schmitt-Trigger Inverter
6-channel Schmitt-Trigger Inverter
Single Schmitt-Trigger buffer
Precision Programmable Reference

Precision Programmable Reference

PAGE 12




(;'{UNIF www.run-ic.com

FiRfERl 8T

Vehicle Control Unit

FHEFRITEMERAENROEGEM, TEDRERSRMTBRATR, WEAETRE, MFEHS2TWBMS, MCU. EMS, TCU

SEHTIF, SSMEFNETB, Wapzdl. 20U, WHEFIMSEZ R EINEE.

Vehicle control unit (VCU) is the core of the entire control system , the main function of VCU is analyze driver’s need ,
monitor driving status, coordinate with BMS, EMS and TCU to fulfill vehicle power ,drive control, energy recovery, acces-

sory control and fault functions diagnosis.

N 12V supply
f‘ T (Relays/Solenoid Loads/wake up)
Revese polarity
EE— . —
12V protection —» Power control
> 5V/3.3V supply
(sensor)

cT T T T T T T T T A

1

| Accelerator pedal :

! I

| brake pedal i ;> > —> CAN

! |

| Battery voltage |

! )

—» Switch output —» Relays/Solenoid Loads
““““““ , VCU
Car Key Signal 1 controller
1 (T - T T T T T T T T
Gear signal : ! Temp sensor
1

Brake signal :

1

Other |
___________ )

Product Category Product
= o RS721/2P-Q1
BEIAR ?

Operational Amplifier RS8412/4-Q1

RS0104-Q1
Rar T RS0204-Q1
Level Converter RS0108-Q1

RS8T245-Q1
B EE R RS431-Q)

Voltage Reference
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Charging switch :—> Switch input  ——» 4—P:

VCU Diagnosis

Feature
13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
4-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications
4-Bit Bidirectional Voltage-Level Translator with Automatic Direction Sensing
8-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications

8-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Output

Precision Programmable Reference

A 8 RAER TR RSN M

AN R

Electric Cars Reducing Gear

BRRENE R TAEMS T Z B2 LB R DS EIEIER, BE—TPE BB, ERENENRFEER,
KEINEERE,

A reducer adjusts and conveys revolutions. The reducer is a precise machine used to reduce speed and increase the
torque.

I [
+[h

Reverse battery
12V Protection & OVP SBC 2l

\  Rotor Position

! > — > Proportional Solenoid Drive
: Traction Inverter | -

| Torque Position
| _—>

~
[N ! !
: Pressure Current Hall | . Parking
«— Sensor sensor — Proportional Lock shift
1

Solenoid
PRND Sensor ’ Solenoid Position Sensor I' lever
N e e e e e e e o ——
(T T T T T T 0= N === ~
| 1 1 ) 1
| | Gate driver FETs
! : MCU '\ Reduction Drive }'
L
1 : (T - T T T T T \
1 ' |
! ) ! I Motor
N e e —— = ! l¢—  Position
: : Sensor
Temp _’>—' I‘ Current & voltage sensor "
Differential Gear Control (T T T T T >
CAN E— > EPS )
Product category Product Feature
B ke RS721P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
Operational Amplifier RS8412-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
by i%se RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
Comparator LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator
K L=
IEEH'IGI\CH- RS1G17-Q1 Single Schmitt-Trigger buffer
ogic
v EE,E%;E;}E RS431-Q1 Precision Programmable Reference
oltage Reference
e 14
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Battery Management System

HOBBRRIRENZL, MEMEERAFUEEDPIZ0, SXNREHTEEMNEENAS, BINBE. ER. BEMUKSOCESER
EEH MBI, SSINEHRP, RABBEAMAENEIERSR, RERFAMNBONSmSENERAF,

ENR S

The power battery is the core of an electric vehicle and battery management system is the core of power battery. BMS
monitors and manages battery through voltage , current, temperature and SOC parameter and calculation to controlling

and protecting the process of battery charging and battery releasing and enhancing a comprehensive performance.

64 |
GD | NTC*16
I BMU
* 64 I’
T | NTC*16
I BMU

Pack Voltage before Relay High Side Pack Voltage after Relay
l Power Switch _l PACK+
o v s A et b LTt \
| s osmme  souw I .
AFE : 1 Relay Driver |
, ! Supervisory — 150% — CAN |
1 Circuit 1
| Level |
bl Converter |
AFE ! : Module Analog Level Level INT :
" | Temperature Switch Converter STM32F417 Converter )
1 1
4 Daiey 4 1 th::s:lree lmg Precise OPA Comparator Level 1
Chain I « Converter !
R Y ! Level 1
) : Converter !
< n > I
AFE ! : gﬁ:ﬁ INT Discrete !
:‘ ] , ISO-AMP Relay Driver cMu |
T AAA T High Side PACK-

N

Product Category

BEBAER

Operational Amplifier

LbiRgs

Comparator

BRI ER

Level Converter

ZiEShA
LogicIC

BEEER

Voltage Reference
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BUS

CMU Power Rail

Product
RS721/2/4P-Q1
RS8412/4-Q1
RS8557-Q1
RS331-Q1
RS393-Q1
LM2901-Q1
LM2903-Q1
RS0108-Q1
RS0204-Q1
RS4G00-Q1
RS1G08-Q1
RS4G08-Q1
RS1G17-Q1
RS1G125-Q1

RS431-Q1

yyvy Power Switch

Pack Current

Feature

13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
Zero-Drift, Rail-to-Rail I/O CMOS Operational Amplifiers
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose High-Voltage Open-Drain Output Quad Comparators
General-Purpose High-Voltage Open-Drain Output Dual Comparator
8-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications
4-Bit Bidirectional Voltage-Level Translator with Automatic Direction Sensing
Quadruple 2-Input Positive-NAND Gate
Single 2-Input Positive-AND Gate
Quadruple 2-Input Positive-AND Gate
Single Schmitt-Trigger buffer

Single Bus Buffer Gate With 3-State Output

Precision Programmable Reference

IR TR

On-board charger

ibEE & PR TR RS MEE

REFTHRR, MBREX,

EBHIRE250VDCEHAT, HAaENERBATT BT FLE800VDCR L L,

REETAELYN, HARESARNSHEE, NN ABNZKETIREE, RIBRIWAE, OBCHYMLE

An onboard charger (OBC) is a power electronics device in electric vehicles and equipped with
liquid or gas cooling device to react to multiple power standards. The output voltage of OBC would
depend on the conditions.

(e]

S

250-450V DC

220Vac/35A — 390V-/670V DC —
M (i - 1 urren
m Sense _| |— Sense _l_ le)
Kd f;? x2 x2 Reinforced
! PRI SEC Isolated
AC LU
2 =< PFC CLLLC CLLLC Voltage
m Sense
P
I +I1 2VL“J = I =1 I
Isolated r'"“-l_ l-m'ﬂ-l_ l—f"“-l_ Reinforced
Voltage RLY | ' ' T | T Isolated
SEER Isolated Gate Isolated Gate NTC Isolated Gate Vsoltage
Driver x2 v Driver x2 I Driver x2 ense
NTC | | I |
Reinforced
Buffer Buffer I Dual Isolator x2 v
[ it T P A SO R !
e
MCU or DSP <I—> MCU or DSP
+3.3V/CAN CAl
PLC > CAN <_>'IJ CAN NTC
Module I
+12VCarBattery - -~ -~ -~ T T~ - -~ ~——-~—~— ===
I l oo v Il charging inlet and DC fast charging
+12V RLY : —_
- Reinforced +
Isolated DC-DC +12V PRI Isolated < : —}»—} Temp sensor
v v +12VSEC +}— 12VDC-DC 12V . I
+1.65V PRI +5V +3.3V Pri. Gate ~ Sec. Gate | ISg ——————— BDC motor driver
PRI & SEC PRI&SEC  +15V/-3V +15V/-3V <J_
+5V CAN PR Reinforced 1
+5VCANSEC 44— [solated ~ ¢—— 1 EEEm—— CAN
+5V (Vac sense) 4—I 5V DC-DC |
Product Category Product Feature

BERAR

Operational Amplifier

DA

Comparator

RIUFF X

Analog Switch

BEEER

Voltage Reference

RS721/2/4P-Q1
RS8412/4-Q1

RS8557-Q1
RS331-Q1
RS393-Q1

LM2901-Q1

LM2903-Q1

RS2251-Q1

RS431-Q1

13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
Zero-Drift, Rail-to-Rail I/0 CMOS Operational Amplifiers
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose Low-Voltage Open-Drain Output Comparator
General-Purpose High-Voltage Open-Drain Output Quad Comparators

General-Purpose High-Voltage Open-Drain Output Dual Comparator

CMOS Single 8-Channel Analog Multiplexer/Demultiplexer

Precision Programmable Reference
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DC/DCHifse CHASSIS DOMAIN

DC/DC Converter

A
DC/DCH S, ENEMAEDNRAPREEN—2S, SH—XEENBENDNRORYSE, DEURKCHDRERETBOED ,Eﬁiﬁaiﬁz
. B—%, RUNESAVERSAD, SBREARY, LIETORME, BESLBENER,

DC/DC converter is an important part of the electric vehicle power system. The DC/DC converter is to provide power for
steering system, air conditioner and other auxiliary equipment.The other type of DC/DC converter is used on composite
power system and is connected with super capacitor to regulate the output voltage and stabilize BUS.

Gt Pk

Electric Power Steering

Temp Sensor —>> Primary Secondary Temp Sensor »

To MCU
— DC-DC/LDO Amplifier / hall sensor DC-DC/LDO Amplifier / hall sensor

Primary current Primary current
sensing bias supply sensing bias supply

-

Shunt / magnetic

——

-

DC/DC ‘ ‘ Shunt / magnetic

To MCU To MCU
_’ ‘_
ISO gate Half bridge/
driver Low side driver
Gate driver vl
> Bias supply
ISO  __, Non-ISO MCU L
pe-be DCDC __, R 4—“ »
..
i ¥

Product Category Product Feature
IEE AR RS721/2/4P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
Operational Amplifier RS8412/4-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier

RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator

A AR i
Comparator RS393-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator ;
LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator 4

BRI RS431-Q1 Precision Programmable Reference
Voltage Reference
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Electric Power Steering

B HEDRESF BRI ENIREN BN RBTEQRIE, RATZH=AEOWN, ESEREE. BOHNMEREF
EEIE., BMEREZMNNTIE, SRIERIEOEN, REEAERSREOARENEQANKINEBNNBEES,
BERSONEFRES, B2 TRBEENEENES, ALIECRABMNEE, N EmHEENEnE .,

The EPS controls and assists with the support of an intelligent electric motor the vehicle steering. The EPS is comprised
of three mains —sensor device, power steering mechanism and electronic control unit.

=
- + Switch
12V ' driver
(- - - T TS T T T T T T T T ~
1
Revese polarity | Temp M
protection \ Self-diagnostics & Safety logic !
)
N - e e e e e - - - - f _____
_______________ ¢ v
- ~ - ~
| Sensor DC/DC | | cAN WM |
! - ! ! ! Phase
| Super- visor LDO MCU GPIO 3‘phas? STt
| | | core | bridge driver oo
, SPI wDT ) ADC | Yy
{ PMIC ! Digital Processing ! BLDC
) I
____________ —-2-----z--
ST T T T T \
! | Rotor position
: | sensor
CAN 1
— |
: | Steering wheel
| Current & voltage sensor ,' angle sensor
S |
Torque
. B sensor
Product Category Product Feature
RS721/2/4P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
’Egmxﬁg RS8412/4-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
Operational Amplifier
RS6332P-Q1 1.1MHz, Precision, Rail-to-Rail /0 CMOS Operational Amplifier
RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
bisee RS393-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
Comparator LM2901-Q1 General-Purpose High-Voltage Open-Drain Output Quad Comparators
LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator
IR RS1G08-Q1 Single 2-Input Positive-AND Gate
Logic IC RS1G125-Q1 Single Bus Buffer Gate With 3-State Output

1 9 PAGE

ibEA BENTER Frr Mt RSN A

BODY ELECTRONICS &
LIGHTING

5B FRIREA

B HIRIR RBZARS FERIR

Car Body Control Module HVAC Compressor Automotive Door-module

PTCi=Z 2%

PTC Controller
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Car Body Control Module

FEEFHARRE—NSERENSH, BUUINERZEMN. FEMSENERNRE, SFENESEE LUSHH. BEME.
hiR 8L BOBTHERE. FXT. ERERETMBIRS ]S,

Body control modules (BCM) depend on highly reliable electronic components to monitor and control car safety and
comfortability including window, electric rearview mirror, central door lock, glass lifter, car lights, instrument backlight
and power distribution.

_______ -

a8 0 f N i
, Revese polarity 1 | HS switches | | | Ignition relay
12V protection | ! |
W Ssvicdes : I Exterior lighting
I I
i i . ! Interior lightin
Discrete inputs ! Relay drivers ! gnting
fmm - N , — Y .

) Door lock
AC/Heater MCU Relay drivers

I
I

N .
|

Window/Sunroof
Parking break

/______

1 1
1 1
1 1
: ) : Heater/Defroster
. Wiper/ Washer Ethernet | . Load drivers |
__________ / -t T T~ Wiper/Washer
: Sensors :
I Radio anti-theft 1 _; — > LED drivers 1 U] puie
! ! ! BTSI
! Door 1 1
! 1 [ Horn/Alarm
! Lighting 1 |
1 | o o _ - _d- - = T ===~
I Ignition key | ( ‘I ‘ \I Output functions
[ ' : L BE
1
I FEE
Analog inputs : 1 \ 1
[T \ | | , GSM/LTE/WIF |
! Temp sensor ! 1 Temp sensor : I RFinterface II
1 1 p o Empsensor oy C o
i 1
I Current feedback 1 I Diagnostic input !
\ ) «_ 2T I
Product Category Product Feature
TERASR RS8411/2/4-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
Operational Amplifier RS6332P-Q1 1.1MHz, Precision, Rail-to-Rail I/0 CMOS Operational Amplifier
RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
thikes LM2901-Q1 General-Purpose High-Voltage Open-Drain Output Quad Comparators
Comparator
LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator
REFF RS2251-Q1 CMOS Single 8-Channel Analog Multiplexer/Demultiplexer
Analog Switch RS2260-Q1 CMOS Single 8-Channel Analog Multiplexer/Demultiplexer
B Eiase RS0108-Q1 8-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications
Level Converter RS0204-Q1 4-Bit Bidirectional Voltage-Level Translator with Automatic Direction Sensing
BIEE RS1G17-Q1 Single Schmitt-Trigger buffer
LogicIC RS1G125-Q1 Single Bus Buffer Gate With 3-State Output

21 PAGE
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HVAC Compressor

EETE (HVAC) RASERT. AR, R#H. BN, BEAREEMRN=SRE (AQ). BEFERKHAAIGIMERSIZMI/ EFHF
K. BXHEBA. PITRUREREBEEN, XEEBRTSWEDEIRIER, DRRSHIAMFZIIFEEE.

HVAC systems control the ambient environment —adjust temperature, air flow and air filtering.

P
-+
12v > ISODC-DC == == == == o o o o N High voltage
I
I
_____ R — s SO 5 et
[ ) Gate driver
1
fll Voltage Supervisor : :
1 1
Revese polarity | \
protection Al Voltage Reference |—> |
I | I
1 .
‘o ______ ] I
I
Temp
| Sensor
[ -
_________ I
i ) Current
1 | I 4<— Sensor
| CAN \ I
! — I
| LIN !
! I
! )
Product Category Product Feature
— o RS721/2/4P-Q1 13MHz, Rail-to-Rail I/0 CMOS Operational Amplifier
EERAR . .
Operational Amplifier RS8412-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
RS393-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
AR i ; igh- _Drai
Comparator LM2901-Q1 General-Purpose High-Voltage Open-Drain Output Quad Comparators
LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator
BEREER RS431-Q1 Precision Programmable Reference

Voltage Reference
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Automotive Door-module

ENEFEREUESES R, @NEIREEDBEBAMIREAE R, PRI, ENEET, IISH TS LEPE
B —MR =B TR,

The door control module (DCM) also known as door control unit (DCU).DCM is an intelligent centralized automotive prod-
uct to adjust mirror , door lock , rearview mirror , door light and so on.

Mirror X adjustment

System current sensor

Mirror Y adjustment

= T I’ _______ \ Lock motor
- Revese polarity DC motor drivers |
12v protection 4_: . \ Double lock motor
! - :—h Window motor
] L}
! . ! Mirror fold
| DC motor drivers |
Control panel ——» .. _____ ) —

Pop-out handle

Obstacle stop
N e e - —

Temp sensor ———»

ibEE & TR TR RS MEE

PTC =8

PTC Controller

> MCU [ o ™
Hall sensor 1 Turn indicator light :
I
| Blind spot warning !
—— Lamp driver ——¥ !
[ m—-— - < ,  Control switch light !
| | I
) R ! CAN ) \ Puddle light !
BCM < > [ E— [P !
LIN [N |
1 B N

Product Category Product Feature
TEMAR RS8412-Q1 36V, 1.2MHz Rail-to-Rail Output CMOS Operational Amplifier
Operational Amplifier RS6332P-Q1 1.1MHz, Precision, Rail-to-Rail /O CMOS Operational Amplifier
Hpikse RS331-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
Comparator LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator

23 PAGE

PTC MRS =S 2R o IS B E B R RH AR IEIRES], EEIREFIAMRNSEH TRESAINE, EmigmnamER. Fivo
LURBPTC ket TIPRS LEE B ERBT, MATHRMETRIP,

The PTC heater controller can realize the accurate control of the heating power of the vehicle air conditioning system,
reduce the heating power consumption under the condition of achieving the same heating effect, and then increase the
endurance mileage. At the same time, the working status of the PTC heater can be uploaded to the vehicle communica-
tion, and provide various protections.

DC  400Vv/800V

12V/24V IN
Power 5V/3.3V Voltage detecion
_— W
Module < PTC
l A B Resistor
CAN < > MCU
Sense
resistor
Logic P <
OR Gate M N
Product Category Product Feature
RS8557-Q1 Zero-Drift, Rail-to-Rail /O CMOS Operational Amplifiers
E%Bﬁk%g ) RS722P-Q1 13MHz, Rail-to-Rail I/O CMOS Operational Amplifier
Operational Amplifier
RS199-Q1 Bidirectional, Zero-Drift, High or Low SideVoltage Output, Current Shunt Monitor
A RS393-Q1 General-Purpose Low-Voltage Open-Drain Output Comparator
Comparator LM2903-Q1 General-Purpose High-Voltage Open-Drain Output Dual Comparator
N 3 -
%ﬁzﬁ‘ﬁ RS1G32-Q1 Single 2-Input Positive-OR Gate
HMREESR RS3005 150mA, Low Power Consumption,High Voltage CMOS LDO Regulator
Linear Regulator RS3007 300mA LOW POWER LDO
prce 24
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T-BOXRZEBMAESL, BEIIAAREL, 2R Mtelematics box, AR TG B BRIZEAR, NMAERMIITEHER

T-BOX
& nREEiERg. MUSESSRES, LNSTARINREEIEON. BIERE. TRTH. BH=ESS,

RIS \
E BE/ITT—\ & X J:EEL T-BOX (telematics box ) is car networking system. T-box provides data collection, remote control and fault monitoring by

using long distance communication and information science. T-box can provide fault diagnosis, road rescue, remote
unlock and air conditioning.

T-BOX

T-BOX Boost 4—‘

Ni-MH Charger ——»  Ni-MH

Power input

LDO —>» 3.8GGSM

I—» AudioAMP  ——» ¢

— Codec — \!J

Ethernet PHY
UART WiFi+BT

—> eMMC
<+—>» S|M Connector

Micro USB

Product Category Product Feature
RS3007 300mA LOW POWER LDO

AR
Linear Regulator RS3236 Low Power, Low Dropout, 500mA RF Linear Regulators

RS0102-Q1 2-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Application
2 RS0104-Q1 4-Bit Bidirectional Voltage-Level Translator for Open-Drain and Push-Pull Applications
Level Converter RS0204-Q1 4-Bit Bidirectional Voltage-Level Translator with Automatic Direction Sensing

RS4T245-Q1 4-Bit Dual-Supply Bus Transceiver with Configurable Voltage Translation and 3-State Output

ReEseT%LIC RS706 Supply Voltage Supervisor with Watchdog and Manual Reset
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Automotive Electronics Other Applications Automotive Electronics Corporate Customers
Gear box
RS721/2/4P-Q1 Higse RS4G00-Q1
= o RS321B-Q1 Comparator LM2503-Q1 — RS1/2/4G08-Q1
EEM AL q B Q
Operational Amplifier RS6332P-Q1 B EE RS431-Q1 Logic Gate RS1G17-Q1
RS8411/2/4-Q1 Voltage Reference RS432-Q1 RS1G125-Q1

VESS
RS721/2/4P-Q1 A0l
$321B-Q Cotrgiijor LM2903-Q1
=1 RS321B-Q1 .
st inve s
Operational Amplifier RS6332P-Q1 e — RS0102-Q1
RS8411/2/4-Q1 Level Converter RS2T45-Q1

INOVANCE

Automotive

Intelligent cockpit

%,

®A Littelfuse

BEMAZR RS62X Bt oot Eathin ke i 4N SHINRY itkie Expers Apled | Answers elvered
Operational Amplifier RS2T45-Q1 Linear Regulator RS3007
Level Converter
1EIFFX RS2227 RS4T245-Q1 ﬁﬁ;:‘:*
Analog Switch RS2228 Load Switch RS2588

ZH18iE

JINGWE] HIRAIN

) Az

DAJUN TECH

GPS Tracker

o . - R 4
EEMA R RS8511-Q1 LR ERR RS3221 KZINE i [hikERE Enpower zmm
Operational Amplifier Linear Regulator
teiRER RS8901
Comparator

Mobile wireless charging

BEARE LM358 4L ElES RS73xx-1 SOIKON 47 B
Operational Amplifier Linear Regulator XX @= HH-@.@ g fogan rawER

Driving recorder

@mﬂllion

IEEKER Rs62x S RS010X-Q1 Ed:2chs RS3236
Operational Amplifier RS2T45-Q1 Linear Regulator RS3007
Level Converter
T X RS2227 RS4T245-Q1 AHFX
Analog Switch RS2228 Load Switch RS2588
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