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Airsep BATTERY PACK

SPECIFICATION
REVISION HISTORY

	Rev.
	File No.
	Description of Change
	Date
	Approved

	A4
	
	1) Change LED display threshold 76-96% to 76%-95% while charging.
2) Add battery pack under voltage and over voltage protection function.
	9-3-2009
	

	A5
	
	3.9.7, Shut-down pack voltage, <2.6V/cell;
	9/14/2009
	

	A6
	
	1. Over discharge cutoff revise to 2.8v

2. reverse output+ and output-


	9/14/2009
	

	A7
	
	1) Change LED display.
	10/3/2009
	

	A8
	
	1) Change LED display.
	10/6/2009
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


1. Purpose
This document provides the Product Specification for a Battery Pack for use in the Project Airsep ?? product.
2. Scope
        This specification describes the mechanical, electrical and functional characteristics of a rechargeable 4S1P configuration Lithium battery pack for Airsep ??  System.

3. Electronic REQUIREMENTS
3.4 Configuration, and Rated Capacity 
The configuration of cells will be 4S1P .
Cell is Samsung # ICP103450S or MOLI # ICP103450CA, normal capacity:2000mAh;
Battery Pack Block Diagram (TBD):
     3.2   Nominal Voltage, and Shipping Capacity Level
             The battery shall have a nominal operating voltage of 14.8V under nominal discharge condition.
             The Charge Level of Capacity when Shipped shall be 40% +/- 15% (*); 
     3.3   Initial Pack Impedance
             The internal Pack impedance of a fully charged battery shall be < ?? mΩ (TBD) when measured across the positive and negative battery terminals at 1kHz at 20°C.
3.5  Nominal discharge current

The nominal discharge current is determined Airsep System.

             Typical load is 20W, (estimated Current draw: 1.7A  @ 12V;   1.35A @ 14.8V; )
             Peak discharge currents: TBD
             These load conditions need to be re-defined after Airsep System design is finalized.

             The load conditions are a basic information for defining  specification of  3.9.4 Over-Current Protection Setting at MOSFETs by control IC, and  3.9.5  Overcurrent Protection Device PTC
3.6 Nominal charge current
The Charge Temperature Limits shall be 0°C to 45°C.
Constant Charge voltage: 16.8V +/-0.1V(*); 

Constant Charge current:  1.2A  +/-0.15A (*), TBD , across the entire charge temperature range.

            The Charge current is a basic information for defining specification 3.9.5   Overcurrent Protection Device PTC.
3.7 Fuel-Gauge LED Display
       LED indicator logic table
	Percent 4S1P battery capacity
	Left LED
	Second LED
	Third LED
	Right LED

	0 - 8% charge
	Flashing LED
	OFF
	OFF
	OFF

	9 - 25% charge
	ON
	OFF
	OFF
	OFF

	26 - 50% charge
	ON
	ON
	OFF
	OFF

	51 - 75% charge
	ON
	ON
	ON
	OFF

	86 - 100% charge
	ON
	ON
	ON
	ON

	4S1P Battery charging
	
	
	
	

	0 - 25% charging
	Flashing LED 
	OFF
	OFF
	OFF

	26 - 50% charging
	ON
	Flashing LED
	OFF
	OFF

	51 - 75% charging
	ON
	ON
	Flashing LED
	OFF

	76 - 95% charging
	ON
	ON
	ON
	Flashing LED

	96% - 99%
	ON
	ON
	ON
	ON

	100%
	OFF
	OFF
	OFF 
	OFF


3.8 SMBus Communication
(there is no communication with the system)
3.9 Terminal definition
    pin1:  Bat+
pin2:  NC
pin3:  Bat-
3.9   Protection Circuit Parameters Setting
3.9.1   Over-Charge Protection

         The protection circuit shall prevent the battery from charging at a voltage of 4.35V ± 0.025V (*); Charging may resume once the battery voltage is lowered to 4.10V ±0.05V (*).

          Overcharge voltage detection delay time is set at 2 +/-0.5 second.  

The protection circuit shall prevent the battery from charging if the battery pack voltage is is equal to or higher than 17.4V ± 0.1V. Charging may resume once the battery pack voltage is lowered to       16.4V ± 0.2V.


Pack overcharge voltage detection delay time is set at 2 +/-0.5 second.  

     3.9.2    Temperature Protection
            The protection circuit shall provide over-temperature protection, preventing the battery from

charging at temperatures ≥45 ±3°C (*). Charging may resume once the battery temperature has cooled to ≤42±3°C (*);
The protection circuit shall provide over-temperature protection, preventing the battery from

discharging at temperatures ≥60±3°C(*). Discharging may resume once the battery temperature

has cooled to ≤55±3°C(*);
     3.9.3    Over-Discharge Protection

The protection circuit shall prevent the battery from being discharged once any cell voltage reaches <2.8V±0.08V, on any parallel-cell-group. 
Discharge may resume once the cell voltage has risen to 3.0 ± 0.1V.

Over-discharge voltage detection  delay time is set at  2 +/-0.5 second.
The protection circuit shall prevent the battery pack from being discharged once the pack voltage reaches <10V±0.32V.
Discharge may resume once the pack voltage has risen to 12 ± 0.4V.

Over-discharge voltage detection  delay time is set at  2 +/-0.5 second.
     3.9.4    Over-Current Protection Setting at MOSFETs by control IC
3.9.4.1   Over-Discharge Current

 The protection circuit shall provide continuous discharge over-current protection and will prevent

the battery from discharging at:

a) ≥ 3A ±5% keeping for >2 seconds (*), OR

b) ≥10A ±5% keeping for >  21 ms (*), OR

c) ≥ 30A for keeping for > 61   us (*), for short circuit protection
The battery will re-test the current and allow discharging when the average current <=100mA±2%.
3.9.4.2   Over-Charge Current
The protection circuit shall provide continuous charge over-current protection and will prevent

the battery from being charged at a) ≥ 2.5A±10% for >2 seconds (*); 
     3.9.5   Overcurrent Protection Device PolySwitch PTC

Overcurrent Protection Device PTC Raychem #VLP270F(*) shall be used in series with the cells to protect the battery pack under abnormal charge or discharge conditions.
  3.9.6   Termination Tape current
The FULLY_CHARGED bit in the BatteryStatus() shall be set when the charging current tapers down under 130 mA (*) TBD while charging at 12.6V; 

3.9.7 Sleep current and Shut-down current 

Sleep  current < 150uA; 

Shut-down current < 1 uA.
Shut-down voltage, <2.6V/cell;
4. MECHANICAL REQUIREMENTS:
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Maximum Critical Dimension:
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Battery Pack Pinout， and connector Drawing:
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	Pin Number
	Pad Name
	Description

	1
	Bat+
	Battery pack power - Negative

	2
	N/C
	N/C

	3
	Bat-
	Battery pack power - Positive


Label;
[image: image5.emf]
5. Environmental:
Drop Test:
5 units at 1.2 meter concrete, 6 sides each pack, Room temperature battery alone. 

criteria: No performance degradation is allowed. All moving parts operable without binding. Cosmetic defects are acceptable.
Temperature:

Storage temperature range:
-20° to 60° C  (Recommended temperature for long-term storage is < 21°C)
Agency Requirements: 
UN38.3
Electro-Static Discharge:

IEC 61000-4-2:
1995 – Electrostatic Discharge


+/-8 kV Contact Discharge


+/-15 kV Air Discharge

The battery pack may internally disconnect upon an ESD event but should not be permanently damaged.  Upon reapplying charge power, the battery pack must recover and function normally.

6. QUALITY ASSURANCE:
7. European Environmental Directives:
8.1
Reduction of Hazardous Substances (RoHS) Directive:

8.2
Packaging Directive:

8.3
Waste Electrical and Electronic Equipment (WEEE) Directive:

8.4
Plastics Marking:
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