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BATTERY SYSTEM WITH SHIPPING MODE 
FIELD OF THE INVENTION 

[ 0001 ] The present invention relates to a battery , such as 
a battery pack comprising a plurality of lithium ion battery 
cells , and more particularly to a battery system comprising 
a battery management system coupled to the battery for 
placing the battery in a ‘ shipping mode ' by disconnecting 
battery terminals of the battery pack , rendering any contact 
with the terminals benign . 

BACKGROUND OF THE INVENTION 
[ 0002 ] A battery system may include a battery pack 
coupled to a battery management system . The battery pack 
may include a plurality of battery cells , such as lithium ion 
battery cells , coupled in series and / or parallel to achieve 
desired parameters such as capacity and output voltage . It 
may be desirable to selectively change the state of the 
battery , alternating the state of the battery between an 
activated state and a deactivated state . For example it may 
be desirable to deactivate the battery , placing the battery in 
what may be referred to as a “ shipping mode , ' wherein the 
battery is effectively turned off , disconnecting one or more 
battery terminals so that any external contact with the 
terminals , such as might occur during shipping of the 
battery , would be benign . Beyond actual shipping , this 
‘ shipping mode ' may also be useful to provide additional 
safety while installing , mounting , storing , or working in any 
way with the battery . 
[ 0003 ] It may also be desirable to reactivate the battery , 
switching the battery out of the shipping mode , ' wherein the 
battery is turned on , reconnecting the battery terminals . 
[ 0004 ] According to one conventional battery design , the 
battery may include a user actuated input device which 
alternatively activates and deactivates the " shipping mode ' 
of the battery . See for example , FIG . 3 , wherein an input 
device , such as a pushbutton switch , may be actuated , 
changing the state of the battery , initially in either an ' on ' or 
an ‘ off state , to that of the other state . However in certain 
circumstances , such as when shipping , or otherwise han 
dling , the battery , the input device may be inadvertently 
actuated , thereby inadvertently alternating the state of the 
battery . 

that the present disclosure is to be considered exemplifica 
tions of the principles of the invention and is not intended to 
limit the invention to the specific embodiments illustrated . 
[ 0011 ] As described below , a method and apparatus is 
provided for disconnecting and reconnecting a battery , such 
as a lithium ion battery , and for indicating the battery ' s 
connection state . 
[ 0012 ] A battery system , generally designated 8 , in accor 
dance with the present invention , is illustrated in FIGS . 1 
and 2 . 
[ 0013 ] The battery system 8 may include a battery pack 
11 . The battery pack 11 may include one or more battery 
cells , such as conventional lithium - ion battery cells 11a . The 
lithium - ion battery cells 11a may have a nominal output 
voltage of 3 . 2 volts . As is well known , the battery cells 11a 
may be interconnected serially and / or in parallel such that 
the battery pack 11 may provide output power at a desired 
output voltage and capacity via wires or bus bars 12 to a 
conventional positive terminal 13 and a negative terminal 
14 . The battery pack 11 may be an Extreme Angler Marine 
battery , having a nominal output voltage of 12 . 8 volts , 
provided by K2 Energy Solutions , Inc . , Henderson NV , 
assignee of the present application . 
[ 0014 ] The battery system 8 may also include a battery 
management system including a control board 16 . The 
battery pack 11 may provide power through connections 15 
to the control board 16 . The control board 16 may include a 
conventional , programmed central processing unit ( CPU ) 
16a , such as a conventional microprocessor and associated 
memory . The microprocessor may be an STM32L051 
microcontroller , provided by STMicroelectronics , Geneva , 
Switzerland . 
[ 0015 ] The control board 16 may be coupled to a conven 
tional voltage sensor 17 . The voltage sensor 17 may be a 
conventional switched voltage divider circuit . The control 
board 16 may be coupled to the voltage sensor 17 , either 
directly or through other components , as is well known . The 
voltage sensor 17 may measure the voltage level between 
the positive terminal 13 and the negative terminal 14 . 
[ 0016 ] The control board 16 may be coupled to a conven 
tional current sensor 18 . The current sensor 18 may sense the 
current exiting the battery pack 11 , such as during battery 
discharge , and entering the battery pack 11 , such as when the 
battery is charging , permitting the CPU 16a to determine the 
state of charge of the battery pack 11 . 
[ 0017 ] The control board 16 may also be coupled to a 
contactor 19 . The contactor 19 may cut off one or both of the 
terminals 13 , 14 , of the battery pack 11 , upon command of 
the CPU 16a , thereby removing the battery pack 11 from any 
associated external load . 
[ 0018 ] The CPU 16a may also be coupled to a user input 
device , such as a control switch , which may be user oper 
able , such as a normally - open pushbutton 20 . The pushbut 
ton 20 may provide a signal to the CPU 16a to alternately 
activate and deactivate the battery ’ s ‘ shipping mode , ' dis 
cussed below , causing the CPU 16a to alternately open and 
close , respectively , the contactor 19 . 
[ 0019 ] The battery system 8 may also include an indicator 
light 21 . The indicator light 21 may be a multi - color LED , 
which may display multiple colors of light upon control of 
the CPU 16a . In the present embodiment , the indicator light 
21 may be a conventional tri - color LED , which may illu 
minate as green , red , or yellow ( if both green and red are 
illuminated ) . 

DESCRIPTION OF THE FIGURES 
[ 0005 ] For a more complete understanding of the disclo 
sure , reference should be made to the following detailed 
description and accompanying drawings , wherein : 
[ 0006 ] FIG . 1 is a block diagram of a battery system in 
accordance with the present invention ; 
[ 0007 ] FIG . 2 is a schematic diagram of the battery system 
of FIG . 1 ; 
[ 0008 ] FIG . 3 is a flowchart illustrating a conventional 
method of turning on , and off , a battery ; and 
[ 0009 ] FIGS . 4 - 6 are flowcharts illustrating methods of 
alternating between battery modes , in accordance with the 
battery system of FIG . 1 . 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[ 0010 ] While this invention is susceptible of embodiment 
in many different forms , there will be described herein in 
detail , specific embodiments thereof with the understanding 
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[ 0020 ] The battery system 8 may further include a con 
ventional fuse 22 , which may be used as a backup safety 
device . 
[ 0021 ] In accordance with the present invention , the bat 
tery system 8 may require two ( first and second ) , timed input 
commands , such as from a user , to alternate the state of the 
battery between its ' on ' state and its ' off , ' or ‘ shipping mode 
state . In order to change the state of the battery , the second 
input command must be provided within a window of time 
spaced from , and following , the first input command . The 
first input command may be actuation ( I . e . , closing ) of the 
pushbutton 20 , and the second input command may be a 
subsequent release of the pushbutton 20 . 
[ 0022 ] . The first input command may be provided , such as 
by pressing the pushbutton 20 , which may initiate a first time 
window , the first time window continuing for a first period 
of time . Upon completion of the first time window , a second 
time window may begin , continuing for a second period of 
time . The battery may only change states if the second input 
command , which may be a release of the pushbutton 20 , is 
provided during the second time window . 
[ 0023 ] The indicator light 21 may be utilized to visually 
inform the user of the particular time window , such as to 
inform the user when to release the pushbutton 20 . It is 
contemplated other indicators could be similarly provided , 
such as an audible indicator . 
10024 ] Initially the indicator light 21 may be off . To 
alternate the state of the battery , between the ‘ on ' state and 
the ‘ shipping mode , ' a user may provide the first input by 
depressing the pushbutton 20 , which may cause the CPU 
16a to illuminate the indicator light 20 , such as in a first 
color , and to initiate a the first period of time defining the 
first time window . The first period of time may be five 
seconds in duration . The CPU 16a may continue to keep the 
indicator light 21 illuminated during the first period of time , 
provided the pushbutton 20 remains actuated . 
[ 0025 ] Upon completion of the first period of time , pro 
vided the pushbutton 20 has remained depressed , the CPU 
16a may illuminate the indicator light 21 in a second , 
different manner , such as in a second color , and initiate the 
second period of time defining the second time window . The 
second period of time may also be five seconds in duration . 
The indicator light 21 remains illuminated during the second 
period of time , provided the pushbutton 20 remains actuated . 
[ 0026 ] In accordance with the invention , the CPU 16a 
only alternates the state of the battery if the pushbutton 20 
is released during the second time window . If the pushbutton 
20 is released during the first time window , or if the 
pushbutton 20 is released upon completion of the second 
time window , the CPU 16a assumes the actuation of the 
pushbutton 20 was unintentional . Accordingly the CPU 16a 
may turn off the indicator light 21 , and the battery may 
remain in its initial state . 
[ 0027 ] The indicator light 21 may also be utilized to 
indicate the state of charge of the battery pack 11 . As 
discussed above , the indicator light 21 may be a conven 
tional tri - color LED that may illuminate green ( if green is 
alone illuminated ) , red ( if red is alone illuminated ) , or 
substantially yellow ( if both red and green are illuminated ) . 
[ 0028 ] If the battery is in the ‘ on ' state , and the user 
presses the pushbutton 20 , the CPU 16a , which may monitor 
the state of charge of the battery pack 11 in a conventional 
manner , may illuminate the indicator light 21 ( also indicat 
ing the first time window ) as follows : 

[ 0029 ] Solid Green — 90 % - 100 % battery charge ; 
[ 0030 ] Flashing Green 50 % - 90 % battery charge ; 
[ 0031 ] Solid Yellow — 35 % - 50 % battery charge ; 
100321 Flashing Yellow — 20 % - 35 % battery charge ; 
[ 0033 ] Solid Red — 10 % - 20 % battery charge ; and 
( 0034 ) Flashing Red0 % - 10 % battery charge . 
( 0035 ] If the user continues to depress the pushbutton 20 
for five seconds , completing the first time window , the CPU 
16a initiates the second time window and switches the 
indicator light 21 to an alternating red / green flash for five 
seconds . The alternating red / green flashing indicates the 
second time window . As discussed above , if the user releases 
the pushbutton 20 during the second time window , the CPU 
16a may switch the battery system 8 to the shipping mode . 
If the user does not release the pushbutton 20 during the 
second time window , the CPU 16a may turn off indicator 
light 21 , and the battery pack 11 will remain on . 
0036 ] If the battery is off and the user actuates the 
pushbutton 20 , the CPU 16a may initiate the first time 
window and may cause the indicator light 21 to alternate 
between red and green for the duration of the first time 
window . If the user continues to actuate the pushbutton 20 
for the duration of the first time window , the CPU 16a may 
initiate the second time window and may cause the indicator 
light 21 to indicate the state of charge of the battery ( as 
described above ) for the duration of the second time win 
dow . If the user releases the pushbutton 20 during the second 
time window , the CPU 16a may cause the battery to turn on . 
If the user does not release the pushbutton 20 during the 
second time window , the CPU 16a may turn of the indicator 
light 21 and may cause the battery to remain off . 
[ 0037 ] It is also to be understood that multiple input 
switches could be utilized , such as one as in input to the CPU 
16a to initiate the first time window , and the other as an input 
to the CPU 16a during the second time window . 
[ 0038 ] It is further to be understood that the CPU 16a may 
respond to an application of charging current and / or voltage 
to turn the battery on from a shipping mode condition . 
[ 0039 ] As discussed above , after the user first actuates the 
pushbutton 20 , the user may then watch the indicator light 
21 , until the indicator light 21 changes color to indicate that 
the battery is ready to be shut down . Then the user may 
release the pushbutton 20 . This method may prevent the 
battery from being put into the shipping mode , or being 
brought out of the shipping mode , accidentally , such as by 
something resting on the pushbutton 20 . If the pushbutton 20 
remains actuated for too long , the battery may be prevented 
from going into the shipping mode . Similarly in order to 
come out of the shipping mode , the user may press the 
pushbutton 20 until the indicator light changes to indicate 
the battery is ready to turn on , and then the user may release 
the button . This prevents the battery from turning on if 
something were to rest on the button during shipping . The 
indicator light 21 may be an optional convenience to show 
when the button can be released . 
[ 0040 ] Various methods in accordance with the invention 
are illustrated in FIGS . 4 - 6 . 
[ 0041 ] As illustrated in FIG . 4 , in a first step 30 , the battery 
system 8 may be either in an on or an off state . In a next step 
32 , the CPU 16a may determine whether the pushbutton 20 
is depressed . If the CPU 16a has determined the pushbutton 
20 has been depressed , in a next step 34 , the CPU 16a may 
determine whether the pushbutton 20 has been released 
within a period of time following detection the pushbutton 
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20 was depressed . If the CPU 16a determines the pushbutton 
20 has been released within the period of time following 
detection the pushbutton 20 was depressed , the CPU 16a 
may change the state of the battery ( step 36 ) . This is 
illustrated in greater detail in FIG . 5 . 
[ 0042 ] FIG . 5 illustrates decision steps 40 , 42 , which may 
be performed by the CPU 16a , of determining whether the 
pushbutton 20 was released during the second time period 
by determining whether the control switch was released after 
initiation of the second time period ( step 40 ) , but not after 
the second time period ( step 42 ) . This may ensure turning 
the battery on or off does not accidentally occur due to 
accidental momentary , or prolonged , actuation of the push 
button 20 . If the CPU 16a determines the pushbutton 20 has 
been released within the period of time following detection 
the pushbutton 20 was depressed , the CPU 16a may change 
the state of the battery ( step 36 ) . 
[ 0043 ] FIG . 6 illustrates changes in the visual output of the 
indicator light 20 in accordance with the invention . 
[ 0044 ] In a step 50 , in response to detection of actuation 
of the pushbutton 20 ( step 32 ) , the CPU 16a may illuminate 
the indicator light 21 in a manner to indicate the first time 
window . The CPU 16a may continue to monitor the state of 
the pushbutton 20 , to determine whether the pushbutton 20 
has been released ( step 34 ) . As long as the CPU 16a 
determines the pushbutton 20 has not been released ( i . e . , it 
is still being pressed ) , the CPU 16a may determine ( step 42 ) 
whether the pushbutton 20 has been pressed too long , ( i . e . , 
beyond completion of the second time window ) . If the CPU 
16a determines the pushbutton 20 has been pressed too long , 
the CPU 16a may change the illumination of the indicator 
light 21 , such as by turning it off ( step 52 ) , and the CPU 16a 
does not change the state of the battery . The CPU 16a may 
then continue to monitor the status of the pushbutton ( step 
54 ) , beginning the process again ( step 30 ) once the push 
button is finally released . In the event something is inad 
vertently activating the pushbutton 20 , step 54 will reset the 
process once the inadvertent actuation is corrected . 
10045 ] In a step 52 , the CPU 16a illuminates the indicator 
light 21 in a manner to indicate the second time window , 
upon determining the pushbutton has been pressed ( step 34 ) 
long enough ( step 40 ) , but not too long ( step 42 ) . 
[ 0046 ] Returning to step 34 , if the CPU determines the 
pushbutton 20 has been released , the CPU 16a may then 
determine whether the pushbutton 20 has been pressed long 
enough ( step 40 , i . e . , has the second time window begun ) . It 
should be noted that the CPU 16a has already determined the 
pushbutton 20 has not been pressed too long ( in step 42 , i . e . , 
the second time window has not expired ) . If the CPU 16a 
determines the pushbutton 20 has not been pressed long 
enough ( i . e . , the second time window has not yet begun ) , the 
indicator light 21 may be turned off ( step 52 ) , and the CPU 
16a does not change the state of the battery . 
[ 0047 ] If the CPU 16a determines the pushbutton 20 has 
been pressed long enough ( step 40 ; i . e . , the second time 
window has begun ) , the CPU 16a changes the illumination 
of the indicator light 21 ( step 56 ) , to indicate the changed 
state of the battery ( step 36 ) 
[ 0048 ] It is to be understood that this disclosure is not 
intended to limit the invention to any particular form 
described , but to the contrary , the invention is intended to 
include all modifications , alternatives and equivalents fall 
ing within the spirit and scope of the invention as defined by 
the appended claims . 

We claim : 
1 . For a battery system including a battery pack and a 

battery management system , the battery system having 
output battery terminals , a method of disconnecting the 
output battery terminals from the battery pack comprising : 

inputing a first input command to the battery management 
system to initiate a first time window for a first period 
of time , wherein the first period of time has a duration 
under control of the battery management system ; 

maintaining the first input command until completion of 
the first time window to initiate a second time window 
for a second period of time , wherein the second period 
of time has a duration under control of the battery 
management system ; 

inputing a second input command to the battery manage 
ment system during the second period of time ; and 

disconnecting the output battery terminals from the bat 
tery pack only if the second input command occurs 
during the second period of time . 

2 . The method of claim 1 wherein the first and second 
input commands are manually input by a user actuated 
control device . 

3 . The method of claim 2 wherein the user actuated 
control device comprises a two - state switch . 

4 . The method of claim 3 wherein the two - state switch 
comprises a pushbutton switch . 

5 . The method of claim 2 wherein ; 
the two - state switch has a first state and a second state ; 
the first input command comprises actuation of the two 

state switch from the first state to the second state ; and 
the second input command comprises actuation of the 

two - state switch from the second state to the first state . 
6 . The method of claim 1 including providing an indica 

tion of the period of time . 
7 . The method of claim 6 wherein the indication is visual . 
8 . For a battery system including a battery pack and a 

battery management system , the battery system having 
battery output terminals , a circuit for alternating the state of 
the battery system between a connected state , wherein the 
battery pack is connected to the battery output terminals , and 
a disconnected state , wherein the battery pack is discon 
nected from the battery output terminals , the circuit com 
prising : 

a central processing unit ; 
a contactor disposed between the battery pack and the 

battery terminals for alternately providing an open and 
a closed electrical connection between the battery pack 
and the battery terminals , the contactor operably 
coupled to and under control of the central processing 
unit ; and 

a user input device coupled to an input to the central 
processing unit ; 

wherein : 
in response to a first actuation of the user input device , the 

central processing unit initiates a first time window 
having a duration for a first period of time , 

in response to continued actuation of the user input device 
for the duration of the first time window , the central 
processing unit initiates a second time window having 
a duration for a second period of time , and 

in response to a second actuation of the user input device 
during the second time window , the central processing 
unit operates the contactor to alternate the state of the 
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battery system from one of the connected and discon 
nected states to the other of the connected and discon 
nected states 

9 . The circuit of claim 8 , including an indicator for 
indicating the first and second time window . 

10 . The circuit of claim 9 , wherein the indicator comprises 
a visual indicator . 

11 . The circuit of claim 9 , wherein the indicator indicates 
actuation of the user input . 

12 . The circuit of claim 11 , wherein the indicator indicates 
a state of charge of the battery pack . 

13 . The circuit of claim 8 , wherein the user input device 
comprises a pushbutton switch . 

14 . The circuit of claim 13 , wherein the pushbutton switch 
comprises a normally - open pushbutton switch . 


