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(57) ABSTRACT 

A bicycle battery connection system includes a battery data 
determination circuit, a battery data processing circuit and an 
adapter. The battery data determination circuit is electrically 
connected to one of the first-type battery having an MCU and 
a second-type battery without an MCU through the adapter 
for enabling battery data of the connected battery to be pro 
cessed by the battery data processing circuit and outputted as 
battery status for display on a display device in front of the 
user and for further battery output control. Thus, either a 
first-type battery or a second-type battery can be used and 
detected for automatic matching, and therefore the battery 
connection system allows a bicycle to use any of different 
types of batteries. 
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BICYCLE BATTERY CONNECTION SYSTEM 
CAPACLE OF CONNECTING OFFERENT 

TYPES OF BATTERY 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a battery connection 
system for use in an electric bicycle and more particularly, to 
a battery connection system capable of connecting different 
types of battery for an electric bicycle. 
0003 2. Description of the Related Art 
0004 Following fast development of battery technology, 
many different batteries such as nickel-cadmium battery, 
nickel-metal hydride (NiMH) battery, Li-ion battery and 
other solid batteries have been continuously developed. Com 
mercial batteries are generally divided into two types, 
namely, the first-type batteries containing a micro control unit 
(MCU) therein and the second-type batteries without instal 
lation of the micro control unit. These first-type batteries and 
the second-type batteries have different power supply ability, 
different control designs and different dimensions to match 
different circuit designs. In consequence, the battery circuit 
design for electric bicycle is complicated. Nowadays, many 
people use bicycles as a personal transportation vehicle. 
Therefore, there is a big market demand for electric bicycle. 
Under this market demand, first-type/second-type battery 
option and peripheral techniques are important. 
0005. A first-type battery, for example, Li-ion battery can 
be discharged and charged repeatedly. Because of the advan 
tage of high energy density, a first-type battery is very Suitable 
for use in an electric bicycle. Further, the internal micro 
control unit (MCU) of a first-type battery allows integration 
of peripheral functions in a single chip. Further, the internal 
MCU of a first-type battery can cooperate with inter-inte 
grated circuit (I2C) technique to provide an electric bicycle 
with a diversity of power supply. Therefore, using the first 
type battery is the best choice for electric bicycle. 
0006. However, using a first-type battery in an electric 
bicycle has drawbacks as follows: 
0007 1. The cost of a first-type battery is high. An electric 
bicycle using a first-type battery will encounter the challenge 
of market acceptability. 
0008 2. The maintenance of a first-type battery is compli 
cated. It is not economic to prepare a spare first-type battery 
for replacement. 
0009. A second-type battery is a traditional low-cost bat 
tery with weak electric energy and without any micro control 
unit built inside. Rechargeable NiMH battery is the most 
commonly seen second-type battery. A second-type battery 
for bicycle is normally packed in a battery box and installed in 
the bicycle frame beneath the rear luggage carrier or saddle. 
Further, a second-type batter is replaceable. However, a sec 
ond-type battery has the drawbacks as follows: 
0010) 1. The energy density (wh/kg) of a second-type bat 
tery is much lower than a first-type battery of same weight; 
the energy density (wh/1) of a second-type battery is much 
lower than a first-type battery of same volume. Low power 
Supply density is the major drawback of a second-type bat 
tery. 
0011 2. A second-type battery has a short cycle lifetime, 
and the problem of self-discharging instability. 
0012 Regular electric bicycles are compatible to one type 
of battery only, i.e., they do not allow selective use of a 
first-type battery or a second-type battery. 
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0013 Therefore, it is desirable to provide a bicycle battery 
connection system, which allows an electric bicycle to use 
one of a first-type battery having an MCU therein and a 
second-type battery without an MCU selectively. 

SUMMARY OF THE INVENTION 

0014. The present invention has been accomplished under 
the circumstances in view. It is therefore one objective of the 
present invention to provide a battery connection system for 
an electric bicycle, which allows connection with one of a 
first-type battery having an MCU and a second-type battery 
without an MCU selectively. 
0015 To achieve this objective of the present invention, 
the battery connection system comprises a battery data deter 
mination circuit, a battery data processing circuit and an 
adapter. The battery data determination circuit is electrically 
connected to one of the first-type battery having an MCU and 
a second-type battery without an MCU through the adapter 
for enabling battery data of the connected battery to be pro 
cessed by the battery data processing circuit and outputted as 
battery status for display on a display device in front of the 
user and for further battery output control. 
0016 Based on the aforesaid design, the invention allows 
optional use of a first-type battery or a second-type battery, 
well protecting the power Supply circuit and avoiding battery 
damage due to any incompatibility. After detection of battery 
data, the invention automatically matches the installed bat 
tery, assuring battery compatibility. 
0017. The battery data determination circuit includes an 
inter-integrated circuit for communicating with the first-type 
battery for enabling the battery data determination circuit to 
obtain battery data of the first-type battery, and a voltage 
detection circuit for detecting analog Voltage of the second 
type battery for enabling the battery data determination cir 
cuit to determine battery data of the second-type battery. The 
battery data of the first-type battery includes battery capacity, 
current and Voltage. 
0018. The battery data processing circuit determines bat 
tery status based on the battery data of the first-type battery or 
the battery data of the second-type battery and outputs the 
battery status to a display device for display. The display 
device may be an LED display or an LCD. 
0019. The adapter may be variously embodied. Further, 
the adapter can be made having a universal connector conve 
nient for the connection of a battery in an electric bicycle at 
any selected location. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The present invention will become more fully 
understood from the detailed description given herein below 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the present 
invention, and wherein: 
0021 FIG. 1 is a block diagram of a bicycle battery con 
nection system inaccordance with a preferred embodiment of 
the present invention; 
0022 FIG. 2 is a circuit diagram of a bicycle battery data 
processing circuit of the battery connection system in accor 
dance with the preferred embodiment of the present inven 
tion; 
0023 FIG. 3 is a diagram showing how the bicycle battery 
connection system of the present invention works, and 
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0024 FIG. 4 is a schematic drawing showing that the 
bicycle battery connection system is installed in an electric 
bicycle. 

DETAILED DESCRIPTION OF THE INVENTION 

0025 Referring to FIGS. 1-4, the bicycle battery connec 
tion system in accordance with a preferred embodiment of the 
present invention comprises an adapter 100, a battery data 
determination circuit 200 and a battery data processing circuit 
300. The bicycle battery connection system is adapted to be 
installed in an electric bicycle 500, as shown in FIG. 4. 
0026. The adapter 100 has a connection terminal 101 at 
each of two distal ends thereof. The connection terminal 101 
at one end of the adapter 100 is connectable to a first-type 
battery A or second-type battery B such that the bicycle 
battery connection system can obtain the battery status of the 
first-type battery A or second-type battery B through the 
communication of the adapter 100. As shown in FIG. 4, the 
adapter 100 is mounted inside a frame of the electric bicycle 
SOO. 
0027. The battery data determination circuit 200 is con 
nected to the connection terminal 101 at the other end of the 
adapter 100. Further, the battery data determination circuit 
200 comprises an inter-integrated circuit (I2C) 210 and a 
voltage detection circuit 220. The inter-integrated circuit 210 
is adapted for communication with the first-type battery A 
Such that the bicycle battery connection system can obtain the 
battery data of the first-type battery A through the communi 
cation between the I2C 210 and the internal inter-integrated 
circuit (I2C) A1 of the first-type battery A. The aforesaid 
battery data of the first-type battery A includes battery capac 
ity, current, Voltage and temperature. Further, when the 
bicycle battery connection system is connected with a sec 
ond-type battery, the voltage detection circuit 220 detects 
analog voltage of the second-type battery B, thereby deter 
mining the battery data of the second-type battery B. 
0028. The battery data processing circuit 300 comprises a 
micro control unit (MCU) 301 and a display control circuit 
302. By means of the inter-integrated circuit 210 of the bat 
tery data determination circuit 200 and the voltage detection 
circuit 220, the battery data processing circuit 300 obtains the 
battery data from the first-type battery A or second-type bat 
tery B, i.e., the battery data processing circuit 300 is compat 
ible to the first-type battery A as well as the second-type 
battery B. Further, the battery data processing circuit 300 
sends out signal to display battery status by means of the 
display control circuit 302 for further power output control. 
0029. By means of the display control circuit 302, the 
battery data processing circuit 300 sends out signal carrying 
the battery status which is determined subject to the battery 
data of the first-type or second type battery to a predetermined 
display device 400 for the display of the battery status for 
further power output control. According to the present pre 
ferred embodiment, as shown in FIG. 1, the display device 
400 is an LED display. However, any other display, such as 
liquid crystal display, may be employed without departing 
from the spirit of the present invention. 
0030 Referring to FIGS. 3 and 4 again, the operation of 
the battery connection system and how it works are illustra 
tive as the following steps. 
0031 1. Battery installation: Connecta first-type battery A 
or a second-type battery B to the adapter 100. 
0032. 2. Start-up: Start up the bicycle battery connection 
system of the present invention. 

Aug. 12, 2010 

0033 3. I2C determination: Use the battery data determi 
nation circuit 200 to determine whether or not the batter 
connected thereto is a first-type battery A having the inter 
integrated circuit. 
0034. 4. If the determination shows that a first-type battery 

is connected with the bicycle battery connection system, the 
inter-integrated circuit 210 starts communication with the 
first-type battery A to obtain the battery data through the 
inter-integrated circuit 21 of the first-type battery A, includ 
ing battery capacity, current, Voltage and temperature. 
0035. 5. If the determination is negative, the voltage detec 
tion circuit 220 detects analog Voltage of the second-type 
battery B, thereby determining the battery data of the second 
type battery B. 
0036 6. The battery data processing circuit 300 obtains 
the battery data of the first-type battery A via the inter-inte 
grated circuit 210 of the battery data determination circuit 
200 or the battery data of the second-type battery B via the 
Voltage detection circuit 220, and sends out signal containing 
the battery status of first-type or second-type battery after 
processing the obtained battery data through the display con 
trol circuit 302 to the LED display 400 for display. 
0037. By means of the aforesaid design, the invention can 
selectively connect a first-type battery having an MCU or a 
second-type battery without an MCU, and automatically 
detect the battery data of the connected battery for smooth 
running. Therefore, the invention allows use of different types 
of battery in an electric bicycle. 
0038. The invention being thus described, it will be obvi 
ous that the same may be varied in many ways. Such varia 
tions are not to be regarded as a departure from the spirit and 
Scope of the invention, and all Such modifications as would be 
obvious to one skilled in the art are intended to be included 
within the scope of the following claims. 

What is claimed is: 
1. A bicycle battery connection system for selectively con 

necting one of a first-type battery having a micro control unit 
and a second-type battery without a micro control unit, the 
battery connection system comprising: 

an adapter mountable to a bicycle frame and provided with 
a first connection terminal at one end thereof for con 
necting one of the first-type battery and the second-type 
battery, and a second connection terminal at an opposite 
end thereof 

a battery data determination circuit electrically connected 
with said second connection terminal of said adapter and 
provided with an inter-integrated circuit for communi 
cating with the first-type battery for enabling the battery 
data determination circuit to obtain battery data of the 
first-type battery, and a Voltage detection circuit for 
detecting analog Voltage of the second-type battery for 
enabling the battery data determination circuit to deter 
mine battery data of the second-type battery; and 

a battery data processing circuit electrically connected 
with the inter-integrated circuit and the Voltage detection 
circuit of said battery data determination circuit for 
determining battery status based on the battery data of 
the first-type battery or the battery data of the second 
type battery and outputting the battery status for display. 

2. The bicycle battery connection system as claimed in 
claim 1, wherein the battery data of the first-type battery 
comprises battery capacity, current, Voltage and temperature. 
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3. The bicycle battery connection system as claimed in 
claim 1, wherein said battery data processing circuit further 
comprises a display control circuit for transmitting signal for 
displaying the battery data. 

4. The bicycle battery connection system as claimed in 
claim3, further comprising a display device mountable to the 
bicycle frame and controllable by said display control circuit 
of said battery data processing circuit to display the battery 
Status. 

5. The bicycle battery connection system as claimed in 
claim 4, wherein said display device is an LED display or a 
liquid crystal display. 

6. The bicycle battery connection system as claimed in 
claim 1, wherein said first-type battery is a Li-ion battery. 

7. The bicycle battery connection system as claimed in 
claim 5, wherein said second-type battery is a rechargeable 
nickel-metal hydride battery. 

8. A bicycle battery connection system to be installed in a 
bicycle frame and selectively connectable with one of a first 
type battery having a micro control unit and a second-type 
battery without a micro control unit, the battery connection 
system comprising: 

an adapter selectively connectable with the one of the first 
type battery and the second-type battery; 

a battery data determination circuit electrically connected 
with said adapter and provided with an inter-integrated 
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circuit for communicating with the first-type battery for 
enabling the battery data determination circuit to obtain 
battery data of the first-type battery, and a voltage detec 
tion circuit for detecting Voltage of the second-type bat 
tery for enabling the battery data determination circuit to 
determine battery data of the second-type battery; 

a battery data processing circuit electrically connected 
with the inter-integrated circuit and the Voltage detection 
circuit of said battery data determination circuit for 
determining battery status based on the battery data of 
the first-type battery or the battery data of the second 
type battery and outputting signal for displaying the 
battery status, and 

a display device electrically connected with said battery 
data processing circuit for receiving the signal transmit 
ted from said battery data processing circuit for display 
ing the battery status of the first-type battery or the 
second-type battery. 

9. The bicycle battery connection system as claimed in 
claim 8, wherein said display device is an LED display or a 
liquid crystal display. 

10. The bicycle battery connection system as claimed in 
claim 8, wherein the first-type battery is a Li-ion battery and 
the second-type battery is a rechargeable nickel-metal 
hydride battery. 


