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ADOPT LEADING TECHNOLOGY
PROVIDE COMPETITIVE SMART PEDELEC POWER SOLUTIONS
CREATE VALUE FOR PARTNERS
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Exclusively designed for smart pedelec and originating from automotive hybrid technology, the VeloUP/" Smart - e
Drive System adopts a modular advanced design logic. Based on their functional needs, partners can configure =
the most suitable drive system to meet the demand of product innovation. The system is a comprehensive adaption

solution which consists of triple sensors with torque sensors at the core, motor, battery and mobile phone App, etc.
The power system is connected with the cloud end and can be upgraded long distance to improve users’ riding

experience or add new functions.

The VeloUP/” Smart Drive System adopts the most advanced sensor components and an innovative design that suits
ergonomic principles to provide users with an excellent use experience. Through triple sensors with torque sensors at
the core, the system can make accurate measurement of torque, vehicle speed, pedaling frequency and other data
items.Adopting “multi-sensor information integration” technology and innovative bionic algorithms, it can fast calculate

riders’ riding intentions and current road conditions and mobilize the battery motor to make the most suitable power.

TSINOVA tilizes leading technology to provide competitive smart pedelec power solutions and create value for

its partners.
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The smart drive system includes

Overall Features
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VeloUP/ Smart Drive System

Originating from auto hybrid technology and centering on exclusively developed torque sensors, the VeloUP/ /r

Smart Drive System can read the riding infentions of the rider and automatically judge road conditions. The Dl:ll:ll:l[l

automotive-level Freescale chip can compute within milliseconds user riding and pedelec state data coming from

torque, pedaling frequency and speed sensors and communicate them via highspeed transmission harness to

mobilize the power lithium battery and high-performance motor to make timely dense power output.

Based on their needs, bike manufacturers can select different adaption solutions and infroduce smart Pedelec that 2REE DI\ Y JE—FT7 v 2y T4y F B5IK/ \— % A
adopt advanced technology and innovative designs and deliver outstanding use experience. FIYy— LT T5H5 L — Fidge Stopwatch Waterproof Harness
2 Types of Battery Remote
and Charger Upgrading Function
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Triple sensor system

The torque, pedaling frequency and speed sensors can automatically sense the riding intentions of the rider and
the state of the bike so that the entire bike can output dense power of the corresponding magnitude. The exclusive-
ly developed high-precision, two-edged torque sensors have won several patents and are in the industry lead in

terms of measurement precision, reaction speed and service life.

Torque sensor: Measures the force which the user applies to the pedal.
Pedaling frequency sensor: Measures the frequency at which the user pedals.

Speed sensor: Measures bike speed and identify bike riding state.
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Sensor introduction

Core data

Type: Torque Sensor, Pedaling Frequency Sensor  /  Input Nominal Voltage: 4.2 DCV-5 DCV

Output Signal: Digital Signal (CAN/LIN/UART)

Sensor Resolution: 0.0001N.m/bit /  Operating Temperature Range: -25°C-60°C /  Botftom Bracket: JIS

Mounting parameters
BB Diameter: 45.5mm / BB Width: 68mm /  Mounting Position: Bottom Bracket

Tests & Certifications
IP-Code: IP 65 / Certifications: EN 15194 / JIS / FCC
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4 Power Modes & Mobile Phone App
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Bluetooth 4.0 is utilized to connect mobile phones with the bike and the following functions can be achieved
through mobile phone App:

Power mode adjustment: 4 riding power modes (Off, Eco, Normal, Sport)

Riding data display: Speed, riding time, ridden distance, and current mode

Bike state display: the bike information, battery power level, total ridden distance, and total riding time.

Riding assist: Route navigation and GPS positioning & anti-theft

SNS sharing: Riding routes, riding photos & mood, WeChat, Weibo, and Moments.

APP design can be customized and services be developed based on specific needs.
APl may be made open and partners’ original mobile phone apps may be used to read bike data and achieve

bike control.
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Vehicle Control Unit

HlHHI= Y McDWT

BEIERFEHIZY FEEDh TS

BEEGHIZY I VeloUP/™BENIH#EIY A7 AN NV LT ROHBINIT—REFHEL . BELTE
NEBEHENEZBETZ 5.

Z DIV |~dfreescale ARM Cortex-M0+ 32bit MCUZE ST o

F/o3. FOCEZRE—R— I hO-ZZ#EHL TR LITLU EREVYRBLSZERNICH T 5.
ZDD E—A—DRERICHFESNRMFERHTESEEFHITLU 7o

Automotive-level vehicle control unit

The Vehicle Control Unit is the control center of the VeloUP/"Smart Drive System and calculates data collected by
sensors to obtain the required power output value.

It contains a Freescale ARM Cortex-MO+ 32-bit MCU kernel processor which can complete computations within
2 milliseconds and make timely power output.

The FOC sine wave motor controller of the Vehicle Control Unit can generate smoother motor power output and

effectively protect the motor to achieve a longer service life.
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Controller Introduction

Core data
Rated voltage: 24/36 DCV / Current Limiting: 15A / Rated Current: 7 /10 A
Rated Output Power: 250W/350W / Bus System: CAN/LIN/UART/Analog

Mounting Parameters
Dimensions: 86x46x19mm /  Weight: 200g

Further Specifications
Hall Sensor: Optional / Power Assist Mode: Torque Sensor /  Control Type: Sine Wave FOC
Speed Limit: 25 km/h

Tests & Certifications
IP-code: P65 / Certifications: CE / ROHS / EN 15194 / FCC / JIS

VAV AV AV AV AV 4 4V AV 4 4V 4V 4 4 4V GV 4 4V 4V 4V 4V 4V 4V GV 4V 4V Qi AV 4 4V Qi 4V 4V 4V GV 4V 4V 4V Qi iV 4V 4V 4V 4 4V GV 4V 4V 4V GV iV 4V Qi GV 4V AV QV GV AV 4V Qv Qv v 4

Page 09

Page 10



VeloUP/AYE]
I inside

Motor

EXE—%Z—/1/

S/ S S S

BERE—Z—LEEZKEIY FO—F (180W)

BT SV L AFTE-RIN80DVY NDEAEAICLU REVIZZAZ— N T. RFEQRIMEZERE
TEHIENTES

FOCEZKRIOY hO—3F(d VYRR REHNEERTE S SMEITEEFTHEL THU . TILIEIR
(ISMTTOER T BEMEENRO. TNBICE DTNV AT LNREHMRET 5SS CHBTETVS.
BEHRBEREENESE-X—(F. BIIEAZHKRTES. ERRLORETEAHICRLSZENTE 5.

Motor & sine wave controller (180W)

The high-performance brushless gear motor can achieve steady start and rapid acceleration, with a power output
of 180W.

The FOC sine wave motor controller performs power output control to ensure smooth and jitter-free power output.
Adopting glue packaging and aluminum substrate SMT process, it achieves strong heat diffusion and ensures the
long, efficient and stable operations of the power system.

The motor adopts a planetary gear reducer to eliminate magnetic reluctance and to achieve free riding when there

is no electric power.
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Motor Introduction

Core data
Position: Front Motor /  Construction: Gear motor /  Nominal Voltage: 24V / Rated power: 180W
Rotational Speed: 237 RPM  /  Max forque: =31N.m / Efficiency: =80.5%

Mounting parameters
Brake: V / Disc Brake / Weight: 2.6kg / Installation width: 100mm /  Max Housing Diameter: 119mm

Cabling: Shaft Side, Left  /  Spoke Specification: 13G/36 holes

Further Specifications
Reduction Ratio: 1:6.3 / Noise: <55db / Hall Sensor: Optional /  Connector: Waterproof

Tests & Certifications
IP-Code: IP 65 / Certification: CE
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Motor & sine wave controller (250W)

The high-performance brushless gear motor can achieve steady start and rapid acceleration, with a power output
of 250W.

The FOC sine wave motor controller performs power output control to ensure smooth and jitter-free power output.
Adopting glue packaging and aluminum substrate SMT process, it achieves strong heat diffusion and ensures the
long, efficient and stable operations of the power system.

The motor adopts a planetary gear reducer to eliminate magnetic reluctance and to achieve free riding when there

is no electric power.
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Motor Introduction

Core data
Position: Rear Motor /  Construction: Gear Motor /  Voltage: 36V /  Rated Power: 250W
Rotational Speed: 270 RPM  / Max Torque: =35N.m /  Efficiency: =80.5%

Mounting parameters
Brake: V / Disc Brake / Weight: 2.8kg / Insfallation width: 135mm /  Max Housing Diameter: 142mm
Cabling: Shaft Side, Right /  Spoke Specification: 28 holes

Further Specifications
Reduction Ratio: 1:4.4 / Noise: <55db / Hall Sensor: Optional /  Connector: Waterproof

Tests & Certifications

IP-Code: IP 65 / Certification: CE
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Motor & sine wave controller (350W)

The high-performance brushless gear motor can achieve steady start and rapid acceleration, with a power output
of 350W.

The FOC motor controller performs power output control fo ensure smooth and jitter-free power output. Adopting
glue packaging and aluminum substrate SMT process, it achieves strong heat diffusion and ensures the long,
efficient and stable operations of the power system.

The motor adopts a planetary gear reducer fo eliminate magnetic reluctance and to achieve free riding when there

is no electric power.
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Motor Introduction

Core data
Position: Rear Motor /  Construction: Gear Motor /  Voltage: 36V /  Rated Power: 350W
Rotational Speed: 270 RPM  / Max Torque: =35N.m /  Efficiency: =80.5%

Mounting parameters
Brake: V / Disc Brake / Weight: 2.8kg / Insfallation width: 135mm /  Max Housing Diameter: 142mm
Cabling: Shaft Side, Right /  Spoke Specification: 28 holes

Further Specifications
Reduction Ratio: 1:4.4 / Noise: <55db / Hall Sensor: Optional /  Connector: Waterproof

Tests & Certifications

IP-Code: IP 65 / Certification: CE
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Kettle Battery Box

Core data
Nominal Voltage: 3¢ DCV  /  Power: 320 / 420 Wh / Capacity: 8.8 / 11.6 Ah / Cell: LG

Mounting Parameters
Position: Frame Downtube /  Communication System: CAN/LIN/UART

Further Specifications
Number of Cells: 10S 4P/ Charging Time: 57 h  / Charging Cycles: 500 /  Minimum Distance: 60 km

Maximum Distance: 120 km /  Charger Included: Yes

Tests & Certifications

IPCode: IP 65 / Certifications: ROHS / UN 38.3
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Kettle Battery Box
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Streamlined appearance, integrated with the bike frame into one body, and can reduce air drag; compact
appearance to make maximum use of space; equipped with a lock to achieve the anti-theft function.

Power lithium battery is adopted*, which is equipped with a high-efficiency battery management system (BMS). It
can not only achieve high-efficiency, balanced discharging but also provide high temperature warning, current
protfection, overcharging & over-discharging prevention and other safety protections.

Can be equipped on different types of bikes and provide strong and stable power.

*Can be customized according to customer needs

TEMREE: 36DCV /[ J\DJ—: 320/420Wh / ®&E: 88/11.6 Ah/LG

EZﬁ‘ /\"2— >_(_2

HEBAT: JL—ATDOFI-TICHE / BfEEHEA: CAN/LIN/UART

]

NYF—#8: 10S4P / FE|EFE: 57h / /ESA7)L: 500 / HFHiEEEE: 60km
RREBEH: 120km / FERBFMAHE: Yes

72 b &HR4E

IPO—~: 65 / &&FE: ROHS/UN38.3
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Rack Battery Box

Core data
Nominal Voltage: 3¢ DCV  /  Power: 320 / 420 / 500 Wh / Capacity: 8.8/11.6 / 14.5 Ah
Cells: Panasonic/Samsung /LG

Mounting Parameters
Mounting Positing: Carrier /  Dimension: 450x148x70mm / Weight: 4.0 kg
Communication System: CAN/LIN/UART /  Charger included: Yes

Further Specifications
Number of Cells: 10S 4P / 10S 5P/ Charging Time: 57 h /  Charging Cycles: 500
Minimum Distance: 70 km /  Maximum Distance: 150km /  Charger Included: Yes

Further Specifications
IP-Code: IP 65 / Certifications: ROHS / UN 38.3
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Rack Battery Box
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Adopt a minimalist design. The battery can be taken out and carried separately; battery charging port is highly
sealed to ensure battery life; taillight is provided to give warnings and ensure the safety of the rider.

Power lithium battery is adopted*, which is equipped with a high-efficiency battery management system (BMS). It
can not only achieve high-efficiency, balanced discharging but also provide high temperature warning, current
protection, overcharging & over-discharging prevention and other safety protections.

Can be equipped on different types of bikes and provide strong and stable power.

*Can be customized according to customer needs
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Charger
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Safe charging & discharging, and long service life.

VATV E VAN i AN A
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B UFOLAZFUEM /| ANf: ACI00V-240V 50/60Hz / Hi5: AC30/42V 2A

Battery charger

Core Data
Type: Liion Charger /  Input: AC 100V~240V 50/60Hz /  Output: DC 30/42V 2A
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Remote Upgrading Function
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The bike has a builtin remote upgrading module, which can be connected with mobile phones via Bluetooth 4.0 ~€?ﬁ b/
to provide the bike with remote firmware upgrading and optimize the riding experience, achieving more powerful /’Q,’
bike functions. : \
VAV VAV AV AV AV 4V Qv 4V 4 4V 4V 4V 4V GV 4 Qi 4V 4V 4V 4V GV GV 4V AV 4V 4V 4 g
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St tch
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It can be used to adjust power mode; it can display power level, time, speed, driven distance and other informa-
tion; it has the backlight function.
*Can be customized according to customer needs.
Stopwatch
5
Core Data
A7 T7—%3 Display Type: TFT /  Display: Dotmatrix display /  Nominal voltage: 24/36 DCV  /  Support Modes: 0-5
RpHR: T/ FAATLA YRV EE /| EHEREE: 24/36DCV [ )XD—=F77: 0-5 Mounting Parameters
Hlf1‘|/\°5)(—2 Bus System: CAN/LIN/UART / Dimensions: 78 / 47 / 47 mm / Handlebar for Holding ¢ 22.2mm
BIEfEHk: CAN/LIN/UART / SMEE~FE: 78 * 47 * 47mm [/ )\ )L ¢ 22.2mm Display Information
ANE: Current Speed (km/h) : Yes / Maximum Speed (km/h) : Yes / Average Speed (km/h) : Yes
BEEE (km/h) @ Yes /| \EiEE (km/h) : Yes / FEE (km/h) @ Yes / FiEEERI: Yes Duration Single Trip: Yes / Distance Single Trip: Yes / Total Distance: Yes
RiEERE: Yes / #stETEERE: Yes / REREULYI: Yes / REEESHJTYIE: Yes Reset Duration S.T.: Yes / Reset Distance S.T.: Yes
NYFU—FERER: Yes /| ITZ5—O—RExR: Yes /| NYTSA: Yes /| ANHEHR: Yes Battery Level: Yes / Error Code Display: Yes / Backlight: Yes / Input wheel Diameter: Yes
7 R b &EREE Tests & Certifications
IPO—N: 65 / #Bst: CE/EN15194/JIS/FCC IP-Code: IP 65 / Certifications: CE / EN 15194 / JIS / FCC
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SMART PEDELEC

Harness Introduction

IN—ZRAICDWNT

7k /N—2R R
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Waterproof harness

Adopt high-standard waterproof harness to ensure efficient, stable operations.

VAV AV AV AV AV AV AV 4V GV AV AV GV A QV QN QV A GV GV 4V GV VAV Vv GV 4V 4V 4
Tk

HBRER: 2A /| V7T FIL: 8 [ IP-Code: IP66

Harness Introduction
Current of Conducting Signals: 2A  / Communication Signals: 8 /  IP-Code: IP66

VAV AV AV AV AV AV AV AV GV AV A GV AV GV QN GV GV GV GV GV GV SV GV GV GV v AV 4

[E——
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BEIEFNLAEIFY-ILEZEULETIEICLU RETTOEFEEZ SIUENREDETESIHICRNTS
NAFT/0—2#1THd. BEEHTVANAEEQIFT VD FILTFAA U EMBMREL IRFERIC. #
AE—NT3 VeloUP/™ Y A7 ADHEH SN T 5. FAEDETERNORE. EERTOBESFIEN T
& TV PEGRFCHEUBMADERNRETRE THS. 210 BEREIBRENE DR NITYT
AT BHETOEHEHIZE D LR E2EHMI VT £E2LHELPNRBEDANEEL,
BENEEMFEL 7 VeloUP/™ Y A7 LICDOVTII. BBIEERICET IREROEBEZSLNIT IV NE
FERMEZISAL THY . RISEEVCHEE. BAHNOA TIIERTRE I -FL T3, FL@F. BEIE
BREREQHEERETSICEO T VeloUP/™ VA5 LAZEHL T — Y JEICHISHRERBEREZMEL
T BEBITZE O EHERM. RICTEIELEZRRT 5.

TSINOVA is a hitech company committed to developing and manufacturing all-new mobility tools to make metropolises
more habitable. Featuring original designs and independently developed technologies, TSINOVA smart pedelec are
equipped with the world-leading VieloUp/"Smart Drive System. This system can read the riding intentions of the rider,
automatically judge road conditions and provide the user with assisted power real time. Together with a body design
which perfectly combines functionality with aesthetics, TSINOVA smart pedelec make urban mobility faster, more
convenient and more dignified.

Adopting auto hybrid technology, the VieloUP/” Smart Drive System developed by TSINOVA features several
cutting-edge auto technologies and takes the world lead in terms of reaction speed, precision and power output.
In collaboration with several well-known bike companies worldwide, TSINOVA has introduced smart pedelec
which are equipped with the VeloUP/” Smart Drive System and are suitable for different use scenarios, making

transport more efficient and mobility faster and smoother.

BEIBEBEEA-N—(CEN/VeloUP/" Y A5 LERHBL . FEN-rF-CRELAV)I1-VIVEE
Ret. EFNORRARCMED LICHERLST.

BREA/N— - DRESH:

IN=RFOI7ICETREMYR—N 2V DTN IIT7ICETERHYR—~ 3 IEFTH1Y
ATTURE SHHRORE 6Y—TFIVTEIRR

TSINOVA provides bike manufacturers with technologically advanced VeloUP/ smart drive systems and helps its
partners fo select the best adaption solution for developing new products and improving value.

TSINOVA provides its partners with comprehensive support:

1.Hardware technical support;  2.Software technical support;  3.Industrial design support;

4.App design support;  5.New product development support;  6.Marketing business support.
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