
conditions
nominal voltage 1.2 V
max. charge voltage 1.5 V at standard charge

(0.1C/20℃)
capacity
nominal 2400 mAh discharge at 0.2C

>2040 mAh discharge at 1C
minimal 2200 mAh discharge at 0.2C

1.0V end discharge voltage
ambient temperature 20℃

typical 2250mAh discharge at 0.2C
max. discharge
current 7200 mA ambient temperature

20…50℃

charge charge current charge time
standard charge 240 mA 15hrs at  20℃
quick charge 700 mA 3.3hrs for empty battery
fast charge 1500 mA 1.50hrs for empty battery
mas. Charge 2200mA 50mins
recommended charge -dV 0…5mV
termination control dT/dt 0.8…1℃ per min
parameters TCO 40…50℃

trickle charge current 23…50 mA (recommended)

continuous overcharge <100 mA no conspicuous deformation
(less than 1 year) no leakage

internal resistance <25 mOhms at 1000Hz
battery fully charged

life expectancy >500 cycles IEC61951-2 standard

ambient temperature    0…45℃ standard charge
range  10…45℃ fast charge

-20…50℃ discharge
-10…45℃ storage less than 3 months
-10…35℃ storage less than 1 year

mechanical specifications
cell dimensions (with sleeve)
diameter d1 14.4-0.5 mm
diameter d2 5.0+/-0.4 mm
height h1 50.5-0.5 mm

DATA SHEET FOR Ni-MH AA height h2 1.5-0.3 mm
VAPEXTECH DRAWING VTE2400AA weight approx. 29 g
DRAWN BY / DATE Herry Li/2005/5/15

Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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1

								conditions

				nominal voltage		1.2 V

				max. charge voltage		1.5 V		at standard charge

								(0.1C/20℃)

				capacity

				nominal		2400 mAh		discharge at 0.2C

						>2040 mAh		discharge at 1C

				minimal		2200 mAh		discharge at 0.2C

								1.0V end discharge voltage

								ambient temperature 20℃

				typical		2250mAh		discharge at 0.2C

				max. discharge

				current		7200 mA		ambient temperature

								20…50℃

				charge		charge current		charge time

				standard charge		240 mA		15hrs at  20℃

				quick charge		700 mA		3.3hrs for empty battery

				fast charge		1500 mA		1.50hrs for empty battery

				mas. Charge		2200mA		50mins

				recommended charge		-dV		0…5mV

				termination control		dT/dt		0.8…1℃ per min

				parameters		TCO		40…50℃

				trickle charge current		23…50 mA		(recommended)

				continuous overcharge		<100 mA		no conspicuous deformation

				(less than 1 year)				no leakage

				internal resistance		<25 mOhms		at 1000Hz

								battery fully charged

				life expectancy		>500 cycles		IEC61951-2 standard

				ambient temperature		0…45℃		standard charge

				range		10…45℃		fast charge

						-20…50℃		discharge

						-10…45℃		storage less than 3 months

						-10…35℃		storage less than 1 year

										mechanical specifications

										cell dimensions (with sleeve)

										diameter d1		14.4-0.5 mm

										diameter d2		5.0+/-0.4 mm

										height h1		50.5-0.5 mm

				DATA SHEET FOR MODEL/TYPE		Ni-MH AA 2000mAh Battery				height h2		1.5-0.3 mm

				VAPEXTECH DRAWING NUMBER / PART NUMBER		VTE2400AA				weight		approx. 29 g

				DRAWN BY / DATE		Herry Li/2005/5/15

				Manufacturer reserves the right to alter or amend the design, model and specification without prior notice.
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Sheet2 (2)

		standard charge

				0		0.2		0.42		1.15		3.23		6		8.33		10.37		11.43		12.71		13.47		14.5		0		0.1		0.17		1		2		4.53		5.5		6		6.5		7		7		7.5

		0.1C		1.190		1.220		1.308		1.357		1.387		1.403		1.416		1.444		1.467		1.47		1.470		1.47

		0.2C																										1.190		1.220		1.343		1.387		1.405		1.426		1.454		1.474		1.477		1.477		1.477		1.476

		fast charge

				0		0.05		0.075		0.2		0.5		0.8		1.367		1.8		2.042		2.2		2.342		2.5		0		0.017		0.05		0.275		0.4		0.575		0.8		0.95		0.983		1.1		1.175		1.3

		0.5C		1.211		1.333		1.363		1.395		1.423		1.432		1.446		1.492		1.524		1.522		1.508		1.494

		1C																										1.211		1.342		1.45		1.48		1.487		1.497		1.508		1.524		1.529		1.536		1.526		1.5
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		0.1C		1.425		1.373		1.324		1.32		1.312		1.306		1.293		1.287		1.269		1.208		1.067		0.9

		0.2C																										1.427		1.415		1.4		1.35		1.309		1.275		1.275		1.275		1.251		1.195		1.117		0.9

		0.5C																																																		1.411		1.38		1.33		1.275		1.226		1.214		1.195		1.177		1.145		1		0.8

		high rate discharge

				0		0.01		0.05		0.204		0.3		0.5		0.615		0.771		0.858		0.908		0		0.006		0.02		0.06		0.112		0.145		0.184		0.3		0.388		0.43

		1C		1.391		1.32		1.26		1.226		1.214		1.208		1.189		1.128		1.03		0.9

		2C																						1.387		1.308		1.251		1.183		1.165		1.16		1.152		1.128		1.024		0.8
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		Battery Performance Testing Garph

				1. Capacity																																																																																																																				#		0		0.2		0.7		4		10		20		40		60		100		120		140		160		165		201.5										200		0		0.2		0.7		4		10		20		40		60		100		120		140

																																																																																																																								0.1C		1.190		1.220		1.290		1.330		1.365		1.380		1.406		1.426		1.455		1.47		1.482		1.486		1.485		1.470										1.478

																																																														Cycle No.				Item										0.2C						1C						2C						3C						5C						10C

																																																														1				Charge Peak Voltage (V)										1.489						1.512						1.562						1.592						1.621						1.695

																																																																		Weight Loss (g)										28.466						28.465						28.463						28.441						28.406						28.287

																																																																		Discharge Time (min)										0.001						0.002						0.022						0.035						0.119						0.234

																																																														2				Charge Peak Voltage (V)										1.483						1.509						1.557						1.583						1.613						1.689

																																																																		Weight Loss (g)										28.297						28.297						28.294						28.265						28.165						27.998

																																																																		Discharge Time (min)										0						0.003						0.029						0.1						0.167						0.143

																																																														3				Charge Peak Voltage (V)										1.493						1.514						1.564						1.585						1.616						1.684

																																																																		Weight Loss (g)										28.354						28.354						28.352						28.298						28.213						28.144

																																																																		Discharge Time (min)										0						0.002						0.054						0.085						0.069						0.341

																																																														4				Charge Peak Voltage (V)										1.497						1.516						1.567						1.587						1.614						1.683

																																																																		Weight Loss (g)										28.268						28.265						28.261						28.223						28.168						27.853

																																																																		Discharge Time (min)										0.003						0.004						0.038						0.055						0.315						0.518

																																																														5				Charge Peak Voltage (V)										1.483						1.511						1.556						1.579						1.624						1.693

																																																																		Weight Loss (g)										28.326						28.324						28.323						28.259						28.185						27.841

																																																																		Discharge Time (min)										0.002						0.001						0.064						0.074						0.344						0.247

				2. Internal  Pressure

																																																																																																																						1		4		10		20		50		80		100		120		140		150

																																																																																																																				PRE		0.2		0.4		0.8		1.5		1.1		1.2		1.8		3		5		6.9

						Item														1C x 90 min								0.1C x 7 days

						OCV Before Test (V)														1.189								1.187

						Capacity Before Test (mAh)														1735								1756

						Charge Peak Voltage (V)														1.603								1.563

						Maximum Internal Pressure (kPa)														6.9								5.6

						Final Internal Pressure (kPa)														6.9								5.6

				3. Overcharge

																																																																																																																						0		0.2		0.7		4		10		20		40		60		100		120		140		160		2400		7200		0		0.7										5		20		40		60		80		100		108.3		111.7		116.7		120		200		300

																																																																																																																				0.1C		1.219		1.246		1.305		1.35		1.376		1.39		1.4		1.407		1.469		1.479		1.478		1.48		1.476		1.475

																		Before Test						After Test

																								Cycle No. 1						Cycle No. 2						Cycle No. 3						Cycle No. 4						Cycle No. 5

						0.2C Discharge Time (min)												312.4						302.3						305.7						306.1						309.5						307.1

						Weight (g)												28.267						28.255						28.253						28.253						28.252						28.25

						Weight Loss (g)												0.012						0.002						0						0.001						0.002						0

				4. Discharge Rate

																																																																																																																						0		0.2		0.7		4		10		20		40		60		80		90		100		103		0		0.4		1.7		10		25		50		75		90		95		100		101		0		1.7		5		15		31.7		70		80		85		90		96.7		0		2		4		8		15		35		40.7		45		50		54		0		2		4		7		12		24		28.7		30		33		36

																																																																																																																				0.2C		1.427		1.415		1.4		1.35		1.309		1.278		1.271		1.261		1.238		1.208		1.117		1

																																																																																																																				0.5C																										1.411		1.38		1.344		1.286		1.259		1.246		1.218		1.176		1.145		1.046		1

																																																																																																																				1C																																																1.393		1.325		1.284		1.252		1.228		1.194		1.169		1.151		1.127		1

																																																																																																																				2C																																																																				1.389		1.312		1.27		1.243		1.215		1.186		1.166		1.155		1.123		1

																																																																																																																				3C																																																																																								1.386		1.307		1.265		1.234		1.211		1.18		1.157		1.15		1.122		1

																																																																																																																						0		0.2		0.7		4		10		20		40		60		80		90		97		100		0		0.4		1.7		9.2		25		50		75		90		93.6		97		98.4		0		1.7		5		15		31.7		70		80		85		90		93		0		2		4		8		15		35		40		44		46.5		49		0		2		4		7		12		24		27		29		30		32

																																																																																																																				0.2C		1.425		1.411		1.395		1.343		1.298		1.275		1.264		1.253		1.222		1.193		1.14		1

																																																																																																																				0.5C																										1.409		1.378		1.34		1.28		1.25		1.235		1.209		1.163		1.132		1.046		1

																																																																																																																				1C																																																1.391		1.32		1.278		1.244		1.214		1.187		1.157		1.143		1.114		1

																																																																																																																				2C																																																																				1.387		1.308		1.2665		1.23		1.207		1.176		1.157		1.145		1.123		1

																																																																																																																				3C																																																																																								1.385		1.303		1.257		1.221		1.2		1.169		1.157		1.147		1.14		1

																				0.1C x 20 hrs								1C x 1 hrs

						0.2C Discharge Time (min)														309.3								301.4

						0.5C Discharge Time (min)														120.2								118.9

						1C Discharge Time (min)														58								55.8

						2C Discharge Time (min)														31.8								29.6

						3C Discharge Time (min)														22.2								19.3

				5. Surface Temperature Change

																																																																																																																																																																																																								9		10		11		12		12.3

																																																																																																																																																0		0.5		1		2		3		4.24		4.6		5		5.15		0		0.06		0.16		0.48		1.44		1.8		2		3		4		5		5.15

																																																																																																																																														temp		30.8		31		32		32		34		36		41.5		48		49

																																																																																																																																														vol																				1.423		1.405		1.385		1.289		1.278		1.27		1.268		1.256		1.23		1.156		1

																																																																																																																												0		2		4		9.82		10.4		11.2		13.25		14		16		18		20		0		0.1		0.4		2		4		6		8		12.24		12.65		13.96		14.1		14.4		16		18		20

																																																																																																																										Temp		23		25		28		34.9		36		38		43.8		46.3		44		41		37

																																																																																																																										Volt																										1.188		1.331		1.385		1.432		1.45		1.466		1.502		1.505		1.522		1.52		1.522		1.521		1.518		1.507		1.498

																																																																																																																						0		1		2		12		24		36.5		44.5		53		55.1		58		60		0		0.1		0.4		2		4		6		8		12.2		12.65		13.96		14.1		14.4		16		18		20

																																																																																																																				Temp		23		25		28		32		35		38		43		47		44		41		39

																																																																																																																				Volt		1.211		1.342		1.355		1.389		1.411		1.457		1.52		1.532		1.527		1.514		1.499																				1.188		1.331		1.385		1.432		1.444		1.46		1.465		1.502		1.51		1.52		1.522		1.521		1.518		1.507		1.498

																																																																																																																																										0		4		10		20		33		42		48		54		57		0		4		5.3		10		15		20		28		36		48		54		57

																																																																																																																																								temp		30.8		31		32		32		34		36		41.5		48		49

																																																																																																																																								vol																				1.423		1.39		1.374		1.289		1.278		1.27		1.268		1.256		1.23		1.156		1

				5. Surface Temperature Change(Continued)

																								Maximum Temp. (℃)										Final Temp. (℃)

				0.1C x 20 hrs																				44.8										38.4

				1C x 1 hrs																				46.1										40.3

				0.2C Discharge to 1.0V after 0.1C x 20 hrs																				48.2										48.2

				1C Discharge to 1.0V after1C x 1 hrs																				50.1										50.1

				6. Capacity Retention

																																																																																																																		0		1		2		3		4		7		10.6		12		12.2		20		30		60		120		180

																																																																																																																0		100		96		94		93		91		90		88		88		87		85		84		78		72		66.5

																																																																																																																20		100		92		90		88		85		82.5		80.6		80.6		80		79		78		72		66		62

																																																																																																																45		100		88		84		81		80		79		77		75		74		66		60		48

																																																																																																																60		100		84		82		79		77		73		71		70		67.4		58		23

						Time (days)												3						7						30						60						120						180

						0℃ Capacity (%)												88						83						78						72						66						62

						20℃ Capacity (%)												93						90						84						78						72						67

						45℃ Capacity (%)												81						79						60						48

						60℃ Capacity (%)												79						73						35

				7. Charge Rate

						Charge Rate																25%				50%				75%				90%				100%				110%																																																																										Charge Rate																25		50		75		90		100		110

						0.2C Discharge				0℃ Capacity (mAh)												18				43				70				87				97				102																																																																										0.2C Discharge														0℃ Capacity (mAh)		18		43		70		87		97		102

										20℃ Capacity (mAh)												20				46				73				89				101				105																																																																																								20℃ Capacity (mAh)		20		46		73		89		101		105

										45℃ Capacity (mAh)												22				46				70				79				85				87																																																																																								45℃ Capacity (mAh)		22		46		70		79		85		87

										60℃ Capacity (mAh)												24				47				66				75				79				80																																																																																								60℃ Capacity (mAh)		24		47		66		75		79		80

						1C Discharge				0℃ Capacity (mAh)												17				42				68				85				94				99																																																																																										25		50		75		90		100		110

										20℃ Capacity (mAh)												21				45				72				86				95				100																																																																																								0℃ Capacity (mAh)		17		42		68		85		94		99

										45℃ Capacity (mAh)												21				45				68				76				83				84																																																																																								20℃ Capacity (mAh)		21		45		72		86		95		100

										60℃ Capacity (mAh)												23				46				63				72				78				79																																																																																								45℃ Capacity (mAh)		21		45		68		76		83		84

																																																																																																																																		60℃ Capacity (mAh)		23		46		63		72		78		79

				8. Storage Performance

																																																																																																																				1		3		7		30		90		180		270		360

																																																																																																																		0%		97		93		87		82		74.3		62		53		48

																																																																																																																		50%		98		94		92		86		82		75		69		62

																																																																																																																		100%		99		96		94		90		86		81		78		72

																																																																																																																				1		3		7		30		90

																																																																																																																		0%		96		90		84		71.5		61.2

																																																																																																																		50%		98		92		86		79.4		70

																																																																																																																		100%		99		94		90		85		78

				8. Storage Performance(Continued)

						Storage Time (days)														1						3						7						30						90						180						270						360

												Capacity (mAh)

						Capacity of No. 1 Discharge				Charge 0%		20℃								96						92						84						76						69						58						45						39

												45℃								95						88						80						67						54

										Charge 50%		20℃								98						93						91						83						77						69						63						52

												45℃								97						91						85						75						64

										Charge 100%		20℃								99						96						92						87						81						74						70						65

												45℃								99						93						86						80						71

						Capacity of Cycle No. 5				Charge 0%		20℃								97						93						87						82						74						62						53						48

												45℃								96						90						84						71						62

										Charge 50%		20℃								98						94						92						86						82						75						69						62

												45℃								98						92						86						79						70

										Charge 100%		20℃								99						96						94						90						86						81						79						72

												45℃								99						94						90						85						78

				9. Cycle Life

																																																																																																																		1		5		20		50		80		200		250		283.2		400		500

																																																																																																																Ri		16		16		17		17.5		17.8		20.9		23.6		25.3		29		35

																																																																																																																C		100		99		99		99		97		95		94		91.2		88		86

																				1				50				100				150				200				250				300				350				400				450				500

						Maximum Temp. of Charge (℃)														46				46.1				46.3				46.5				46.8				47.3				47.9				48.7				49.7				50.8				52

						Maximum Temp. of Discharge (℃)														49.9				50				50.1				50.3				50.6				51				51.6				52.3				53				53.9				55.2

						Weight Loss (g)														0				0.001				0.003				0.005				0.009				0.024				0.032				0.029				0.078				0.125				0.122

						Capacity (mAh)														100				99				97				96				95				94				91				89				88				87				86

						Impedance (mΩ)														16				17.5				18.2				19.9				20.8				24				25.7				27.4				29				31.8				35



&L&"宋体,加粗"&10苏铂门科技有限公司&"宋体,常规"&12
&"Arial Black,倾斜"&8Supreme Technologies,Inc&"Times New Roman,常规"&12.
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0.1C Charge 20hrs at 20℃
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Garph 1: Charge Voltage
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0.1C

Input Capacity(%)

Voltage(V)

Garph 3: Overcharge Voltage
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0.1C Charge 20hrs at 20℃
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Garph 7: Voltage and Temperature Change at Discharging(a)
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Garpm 8: Voltage and Temperature Change at Charging(b)
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0.1C Charge 20hrs at 20℃

Temp
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Charge Time(hrs)
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Garph 6: Voltage and Temperature Change at Charging(a)
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Garph 9: Voltage and Temperature Change at Discharging(b)
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Garph 10: Capacity Retention at Different Ambient Temperature
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45℃

60℃

20℃

0.1C Charge 20hrs,0.2C Discharge to 1.0V
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Garph 11: Charge Rate at Different Temperature(a)
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20℃

0℃
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60℃

1C Charge 20hrs,1C Discharge to 1.0V
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Garph 12: Charge Rate at Different Temperature(b)
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Garph 13: Capacity Retention in Different Storage Time(a)
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Garph 14: Capacity Retention in Different Storage Time(b)
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1C Charge 1hrs,1C Discharge to 1.0V AT 20℃

Capacity

Impedance

Ri

C

Cycle No.

Capacity(%)

Garph 15: Capacity and Impedance Change
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0.1C Charge 28days at 20℃

1C Charge 1hrs at 20℃

1C Discharge to 1.0V at 20℃

0.1C Charge 20hrs,0.2C Discharge to 1.0V at 23℃

0.1C Charge 20hrs,0.2C Discharge to 1.0V at 45℃

1C Charge 90min at 20℃

PRE

Input Capacity(%)

Peressure(kPa)

Garph 2: Internal Pressure at Charging
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