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Company Info

RYCHIP Semiconductor Inc. is located in Chengdu, China (Sichuan) Pilot Free Trade Zone.
RYCHIP is a design company which is focusing on the R&D, operation, sales and service of
analog power IC products. The core team consists of Linear, Maxim, MPS, MACOM and
other international leading design team. The core product line is DC-DC converter series,
also provide PMU series, LDO, current-limit protection series, li-ion and li-poly Battery
Protection series, amplifier series, charger series, motor driver series and customized
series.

RYCHIP established R&D center, System LAB in Chengdu, Shanghai, established TAC
center in Chengdu, Shanghai and Shenzhen. There are more than 50 professional
engineers serving in the team. Core team members have more than 15 years average
industry experience. RYCHIP package factory will be completed in Q1 in 2020 at Chengdu.

RYCHIP established nine sales offices in Beijing, Shanghai, Shenzhen, Hangzhou, Wuhan,
Chengdu, Fuzhou, Hong Kong, Taipei. RYCHIP is committed to provide high-quality, cost-
effective, delivery-efficient analog power IC products and solutions for global customers.
There are already more than hundreds of high-quality customers, such as Huawei, ZTE,
Fiberhome, Dahua, Nokia-sbell, Skyworth, FOXCONN, T&W, Donzhi, TwoWing etc. the
shipments of 2019 reach 1.1 billion pcs.
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Chengdu HQ, R&D, LAB, Sales,
TAC, Package Factory

Shanghai R&D, LAB, Sales, TAC
Hangzhou Sales & FAE

Beijing Sales & FAE
Shenzhen LAB, Sales, TAC
— © Wuhan Sales & FAE

«. Fuzhou Sales & FAE

> Hongkong Sales
Taiwan Sales & FAE

rychip.com




Certificatiori

RYCHIP plan to'in
pcs per month. P

Ay
&

B E W 20 11 2 W)

MR

Trademark Registration Certificate

Research & lopment, Sales and Related

Management Activities of Semiconductor Electronic
Device (Power Control and Management IC)

1SO14001

o
GB/T28001-2011 / OHSAS18001:200

GO T M ()R TR

GB/T28001-2011
OHSAS18001:2007

—

ity M nt Sy :
GB/T19001-2016 / 1S09001:2015

The cert id a Vi

ol proc rvice:
earch, Development & Sales of Semiconductor
Electronic Device (Power Control and Management IC)

1ISO9001

Beiling Head International Cortification Co., Ltd.

ISO9001 PRC Business license

rychip.com



2

RYCHIiF

INNOVATION POWER

((( ))) Networks & Telecom

@ IPC/CCTV & DVR

E+} Li-poly Battery

Protection

TV & Monitor
—r—

y SSD

N
/ﬂ\ Others

7N
( LED

48%

17%

16%

6%

5%

5%

3%

m HV Buck DCDC

* LV Buck DCDC
® Protection IC

» Boost/Driver DCDC

r PMU
>* LDO
» Other

Products Summary in 2019 (Revenue)

22.36%

Products & Applications
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Supply Chain
MZEIC

PMIC 180KK/M Capacity.in2019
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QFN/DFN QFN/DFN SOT235/S0T236 SOT233/S0T235/S0T236
FC SOT563/S0T238/S0T236 SOT89/SOP8/ESOP8/CPC5
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Supply Chain

RF 20KK/M Capacity in 20189
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IP & Foundry




5-10V/1-10A LV COT BUCK - CMOS

20V/2-10A COT BUCK - BCD

30V/1-8A COT BUCK -BCD

40-100V/1-10A COT & Current Mode BUCK - BCD
Low 1Q & Noise BUCK - CMOS

Low Nosie & High Precision OPA - CMOS

HV & LV Sys. Boost - BCD

5W-100W BLDC driver -BCD

5-50W LED driver-BCD

IP

FEM(PA/LNA/Switch)-SiGe
FEM(PA/LNA/Switch)-GaAs/HBT
FEM(PA/LNA/Switch)-RF CMOS/RF SOI

d -

SiGe PA RF CMOS



PMIC Foundry

BCD technology 12V-80V
—EE==== (Bipolar-CMOS-Complementary DMOS)

|
SK’(ﬁynix

@ CMOS technology 3.3V 5V 7V

GLOBAL FOUNDRIES

s WIN SEMICONDUCTORS
#win
Hua Hong Semiconductor

RF Foundry



BCD 12-40V LDMOS KT

Standard Process: 25 layers
RYCHIP Process: layers

Die Area (MP165X 2A)

!
T

I
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MPS: 1030um*750um RYCHIP: 905um*640um
Qty. : 33200pcs Qty:43300pcs

Design &
Process
Competition -
BCD



cmos 6vomos I EA N

Standard Process: 18 layers Design &

RYCHIP Process: layers Process

Die Area (SY8088 / RY3408 / Ryadoss) ~ -ompetition -
CMOS

e

SY: 915um*650um RYCHIP: 680um*500um RYCHIP: 510um*430um
Qty. : 42300pcs Qty. :69000pcs Qty. :98000pcs




(2) RycHir Package Competition

Package Technology Cost Heat Package
dispersion | Factory
SOT563 Flip-chip High Normal 2

RYCHIP PATENT

Package Technology Cost Heat Package
dispersion | Factory

SON763 Wire-bonding Low Good >10




Product and Solution



DCDC Series
PMU Series
Smart LED driver
NERGIES

@/ﬁ{gﬂlg OPA Series
Motor Driver
Protection IC
PoE Series
Charger Series




VIN 5V~100V
lout 1A~10A
VEB 0.6/0.8/0.76/0.925V

PSM/Force-PWM
Build-in SS/OVP/OCP
Current mode/ECOT mode

Vout 2.5-24V
VIN 2.5-24V
N 2A/4A
Boost/LNB

4-8 Series WLED Driver

AMOLED Power PMIC

30V/1.5A SYN LED/IR Driver
30-40V/0.8-1.2A ASY LED/IR Driver
60V/1.5A-5A Led driver

SOT235/S0OT236/SOT89
SOPS8/ESOP8
SOT238/SOT563

CSP

DFN/QFN

WB Package Technology
FC Package Technology

P2P TI, MPS, Silergy etc.
P2P Richtek, Fitipower, Zilltek etc.
P2P JWT, MT, STI etc.

VIN 2.5~5.5V/louTt 1x4A+2x1.5A
VIN 2.5~5.5V/louTt3x1.5A

VIN 2.5~5.5V/louTt 3x2A

VIN 2.5~5.5V/louT 3x3A

VIN 2.5~5.5V/louTt 4x2A



RY1508 RY1508
7-Channel PMU 5-Channel PMU

* ABS-S STB \ / e |P Camera

e Car-DVR

RY1506
5-Channel PMU

RY1608
7-Channel PMU

/ - DVB-S2 STB

- STB \

* Tablet
o Car-DVR/ Electronic mirror

RY13X3 Series RY13X4 Series
3-Channel DC/DC PMU 4-Channel DC/DC PMU
o OTT/IPC/DVR o OTT/IPC/DVR
* VIN 2.5~5.5V/louTt 1 X4A+2 X 1.5A ° VIN 2.5~5.5V/louT 4%x2A
* VIN 2.5~5.5V/louT 3x1.5A
* VIN 2.5~5.5V/lout 3x2A
* VIN 2.5~5.5V/louT 3x3A



Output Current Input Voltage

e lout 200mA-1.4A \ / e VIN<40V

Low Power Consumption Output Voltage

/ * Fixed Vout 1.5V~5.0V
* Adjustable Vout

* Quiescent Current<1pA \

Low Noise & High PSRR / Package

SOT23/SOT23-3
SOT23-5/SOT23-6
SOT89

SOT-223

TO-252
DFN4-1x1/DFN6-2x2

¢ Output noise<30uVRMS
* PSRR>90dB



VIN 2.4V-5.5V \ / Protection of Battery Reverse Connection
Max 1/1.5/2A fixed Current Limit Overcharge Current Protection

0.4~2A adjustable Current Limit Over Discharge Current Protection
High/Low Active Mode 1/3/9/16/22/24/32A
Over Temperature Protection Load Short Circuiting Protection

SOT235/SOT236
DFN

/ CSP

VIN 2.75V-20V Router/OTT/ONU USB Current limit
Low-resistance/Current limit/Disable mode switch Phone/PAD Charger Cable load switch
>6V Reverse-supply protection Power bank battery protection

>9A Over-current protection |OT battery protection

Over-temperature protection Electronic Toys battery protection



250mA-2A
Peak 3.6A

DC motor
Stepper motor
Micro Stepper motor

LV Input 2.7-5.5V, 1.8V-7V, 2.7V-15V
HV Input 6.5V-32V, 8V-38V

1/2/4 Full bridge/H-bridge driver
Single-Channel/Dual-Channel driver
PH/EN/PWM controller mode

Allegro P2P
TI P2P
Panasonic P2P

1-1/2 Stepper

1-1/2-1/4 Stepper
1-1/2-1/4-1/8-1/16 Stepper
1~1/256 Stepper



Wi-Fi FEM 5G&IOT PAM/FEM

¢ 802.11ac Wi-Fi FEM \ / e 5G Small Cell PAM
* 802.11ax Wi-Fi FEM * NBIOT PA&SW
* 2.4GHz Zighee/RF FEM

Application / Package

* AP/Router/ONT/OTT/XDSL * P2P skyworks
¢ 5G Mobile Communication * P2P RTC
» 2.4G Electric toys/UAV/IOT



1/4/8 Ports PSE IC \ / 802.3af/at/bt standard
802.3 af/at/bt standard af PD+DCDC all in one
High precision port monitoring Stand-off voltage 120V
Auto/semi-auto/manual mode

OCP/OTP/OVP protection

Internal/External Mosfet

/ \

P2P TI IP Camera
P2P MPS IP Phone
P2P IC Plus POE Switch

P2P MAXIM INAVA



=) RYCHIF User Scenarios
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User Scenarios
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5.5V 2A 1.2MHz Synchronous Step-Down Regulator

Key Features

e 2.7V to 5.5V Input Voltage Range

* 2A Continuous Output Current

e 1.2MHz Switching Frequency

* Built-in Short Protection

* Built-in Over Current Limit

e Built-in Over Voltage Protection

 PFM Mode for High Efficiency in Light Load

e High Efficiency: Up to 96% TOP VIEW
* Internal Soft-Start

e Output Adjustable from 0.6V
 QOver Temperature Protected

* Low Quiescent Current: 40pA
* Available in SOT23-5 package
* -40°C to +85°C Temperature Range SOT23-6

rychip.com



5.5V 2A 1.2MHz Synchronous Step-Down Regulator

\"E -3 Model Package VIN_MAX [IOUT_MAX PFM/PWM VFB ECOT/CM TI Sillergy Other
Single Channel Step Down DCDC 5V2A
RT8097CB

Current SY8079 FP6378A
RY3420 SOT23-5 5.5V-6.5V 2.0A PFM/PWM 0.6V TLV62569DBV FP6358
Mode SY8089 JW5212

ZTP7108T

Typical Performance Characteristics (1@

Note (1): Performance waveforms are tested on the evaluation board.
Note (2): Vin =5V, Vour=3.3V, Ta = +25°C, unless otherwise noted.

Efficiency vs Load Current Load Regulation Line Regulation

Vin=5V, Vour=3.3V/1.2V Vin=5V, Vour=3.3V/1.2V Vin=5V, Vour=1.2V, lour=0A/1A/2A

Control Logic
100% 2.00% 2.0% & artor
e

mor
90% 1.50% 15% Amplifier
80% 1.00% 0% |
70%

0.5%

B so%
é 60%
o 20%
i 40%

0.50% k

0.00% ——— 0.0%

-0.50% -0.5%

W 300, ~ —5V-3.3V ’ 1.2V-0A UVLO & Power
- 1.00% - Good Detector

20% - 5V-1.2V 1.2V-1A
10% -1.50% 1.5% T VREF
0% -2.00% 2.0% 1.2Vi2A
0.1 0.5 0.9 13 . . 0 04 08 12 16 3 35 a as 5 55
OUTPUT CURRENT( OUTPUT CURRENT(A) INPUT VOLTAGE(V)

REGULATION
REGULATION

Block Diagram

rychip.com




1A Low-Dropout Linear Regulator

Key Features

e Maximum output currentis 1.2A Typical Performance Characteristics

e Range of operation input voltage: Max 15V TA=25°C, unless “infl‘e‘rezl:ndn R
e Line regulation: 0.03%/V (typ.) ) L
e Standby current: 2maA (typ.)

e Load regulation: 0.2%/A (typ.)

e Environment Temperature: -20°C~85°C

8 10 o 0z 0.4 0s 0z 3

Applications et

e Power Management for Computer Mother Board,
Graphic Card

e LCD Monitor and LCD TV

e DVD Decode Board

e ADSL Modem

e Post Regulators for Switching Supplies

Load regulation Thermal performance with OTP

rychip.com



1CH ADJ Current-Limited Power Distribution Switch

Key Features Applications
e Single-Channel Power Distribution Switch * Set-Top Boxes
e Programmable Current Limit in 0.4A~2A Output Current * Wi-Fi Router/AP
e Enable polarity: Active High e USB 3G Datacard/ USB Dongle
e 2.4V to 5.5V Supply Range e High-Definition Digital TVs
e Under-Voltage Lockout e ONT Boxes
e -40°C to +85°C Ambient Temperature Range e USB Ports and Hubs, Laptops, and Desktops
e Smartphone and PDA
e Accurate Current Limit e MiniPCl Accessories

e 15uA Quiescent Current

e 80mQ MOSFET

e Thermal-Shutdown Protection
* Built-In Soft Start

e Reverse Current Blocking (No Body Diode) crI o

TOP VIEW

e Available in SOT23-5 Package

SOT23-5

Basic Application Circuit




1CH ADJ Current-Limited Power Distribution Switch

Marking| P/N Model | Package | VIN_MAX (IOUT_MA |PFM/PWM| VFB | ECOT/CM | Sillergy Other

\|2495970702013 RY2121 SOT23-5 5.5V-6.5V SY6280 FP6861C

Supply Current, Output Disabled vs. Static Drain-Source On-State Input to Output Voltage vs.
Input Voltage Resistance vs. Input Voltage Load Current

VEN = 0V VEN = 5V, lLoap=0.5A

1.4 120

115
5 110
1105
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RY9135 DC/DC Step-Down Regulator

Fs | WRIH X WK AT AR | BER
Tj=125°C. Vee=Veemax. 3lot .
1 HTOL JESD22-A108 . , 0 fail
1000hrs, 0 fail 77pcs
Ta=120°C. 15psi. 100%RH. .
2 pPC JESD22-A113 , T7pcs 0 fail
168Mhrs. 0 fail
HTSL.
3 High Temperature | JESD22-A103 Ta=150°C, 1000hrs, O fail 77pcs 0 fail
Storage
4 THB. or HAST JESD22-A101 85C/85%RH, 1000hrs, 0 fail 77pcs 0 fail
110°C. 85%RH. 96hrs/264hrs. .
JESD22-A110 ‘ T7pcs 0 fail
~ Temperature 0 fail
5 o
Humidity 110°C. 83%RH, 96hrs/264hrs, ,
JESD22-A118 ‘ TTpes 0 fail
0 fail
from -65° Cto 150° C for ,
6 TC JESD22-A104 , 77pcs 0 fail
1000 cycles or equivalent
7 ESD-HBM JESD22-A114 Ta=25°C, Min=500V 3pes =2000V
8 ESD-CDM JESD22-C101 Ta=25°C, Min=200V 3pcs =200V
Ta=25°C and Tjmax,
9 Latch-up JESD78 Min>=100mA and 1.5Veecmax | 3pcs =150mA
(for power)

Product Reliability

[#2-1 LOT1 HTOL VFB

LOT1 HTOL V¢

0.865 5.00%
0.840
3.00%
0.815
__0.7%0 1.00%
=
F 0.765 QYR GNCICARC NGRS ) /e SNCIS s TR Rg i,k
=
0.740 -1.00%
0.715
-3.00%
0.690
0.665 -5.00%

1 4 7101316192225283134374043464952555861646770737679

e Qb s 1 000hrs. delta

[#2-2 LOT1 HTOL Ishutdown

LOT1 HTOL lshytdown

0.120 ! : i L A : I ! :I I :
0.080

ISHUTDOWN(uA)

1 4 7101316192225283134374043464952555861646770737679

Ohr

1000hrs.

PC Viq

0.865 5.00%
0.840
3.00%
0.815
~ 0790 1.00%
= oy
F 0765 RANSOIQ LAY AT SO TSN Dt at e ey
=>
0.740 -1.00%
0.715
-3.00%
0.690
0.665 -5.00%
1 4 7 1013161922252831343740434649525558616467 70737679

e Qhr s 1000hrs. delta

& 3-2 PC Ishutdown

PCI

shutdown

0.200

0.160
0.080

0.040

ISHUTDOWN(uA)

0.000
1 4 7101316192225283134374043464952555861646770737679

= Ohr = 1000hrs.

rychip.com



Roadmap
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Motor Driver
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H-Bridge Motor Driver Stepper Motor Driver Three half-H-Bridge Motor Driver
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120¢
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Normal Low Noise Low Power High Speed High Pricision



Computer

0¢0c¢ 120¢

6T0C

8T0¢
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Normal Comparator High-Speed Comparator Low-Power Comparator



PD
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802.3bt




PSE
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802.3af/at 802.3at/af/bt




Wafer Process Roadmap
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Cooperation & Partner
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Cogobuy.com m =g
QINUO

GSEDOM

7} TECHNOLOGY CO., LTD.
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HOLDER
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Shanghai Linekey Technology Co..Ltd

¢ .
ﬁ Bl 24 f# ;i " “hongwen Technology Co.,Limited
)

Distributor & Solution Partner



FiberHome™ O UBBE

numﬂfﬂfa

Communication & Telecom Application Partner
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DONZHI

Surveillance & Control Application Partner
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TV & Monitor Application Partner
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INFORMATION & TELECOMMUNICATION GROUP
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Electricity Meter Application Partner
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INNOVATION POWER

RYCHIP Semiconductor Co., Ltd.

Address: No. 903, Bldg 1, No.1858, Yizhou road, China(Sichuan) Pilot Free Trade Zone,

Chengdu, China.

P.C.: 610041

EmL. : support@rychip.com rychip,com



