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VTM 5A-6

Nominal Voltage(V) 6V

Nominal Capacity

20 hour rate  (0.25A to 5.25V) 5Ah
10 hour rate  (0.475A to 5.25Y) 4.75Ah
5 hourrate (0.85A to 5.1V) 4.25Ah
iC (5A to 4.8V) 2.83Ah
3C (15A to 4. 8V) 2Ah
Weight Approx.230g(1.83Lbs.)

Internal Resistance (at 1KHz) Approx. 19 mQ

Maximum Discharge Current for

5 seconds: T5A
Charging Methods at 25°C (77°F)

Cycle use:

Charging Voltage 7.20 to 7.50V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 1.5A
Standby use:

Float Charging Voltage 6.75 to 6.90V

Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge A5C(5F) to 40T(104°F)
Discharge -15C(5F) to S0°C(122°F)
Storage “15T(5F) to 407T(104°T)

Charge Retention (shelf life) at 20°C (68°F)

FOR BV Digcharge Time VS. Discharge Current (251)
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Discharge Time

1 month 929
3 month 90%
6 month 800,
Case Material ABS UL94 HB
Terminal F1 (Faston Tab 187)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°T)

5 min 23.8 26.8 29.0 31.0 318 328 34.0
10 min 17.0 19.2 205 21.5 220 225 23.0
15 min 14.1 15.6 16.2 16.5 16.7 16.8 17.0
30 min 8.18 9.15 9.52 9.70 9.80 9.92 10.03
60 min 4.20 4.77 513 5.43 5.53 5.85 573
120 min 2.48 7T 2.90 3.00 3.05 312 3.18
180 min 1.97 217 2.27 2.35 2.38 243 248

240 min 1.60 1.73 1.80 1.85 1.88 1.92 1.95
300 min 1.46 1.56 1.60 1.64 1.65 1.68 1.72
600 min 0.855 0.913 0.840 0.960 0.968 0.978 0.992
1200 min 0.432 0.468 0.498 0510 0513 0.520 0.527
- Discharge Rates in Amperes to Various End Voltages at 25T (77°F)
5 min 15.3 176 18.9 195 19.7 19.9 20.2
10 min 10.5 17 119 12.1 12.2 12.3 124
15 min 7.86 8.52 9.01 9.22 9.29 9.37 9.45
30 min 4.39 4.94 5.11 5.25 5.30 5.35 5.41
60 min 2.39 284 2.76 2.87 29 2.94 2.97
120 min 1.34 1.46 1.52 1.56 1.57 1.59 161
180 min 1.10 1.16 1.19 1.21 1.22 1.23 1.24
240 min 0.855 0.911 0.936 0.962 0.968 0.975 0.983
300 min 0.790 0.826 0.839 0.851 0.855 0.860 0.866
600 min 0.437 0.464 0.476 0.485 0.489 0.493 0.498
1200 min 0.229 0.243 0.251 0.257 0.260 0.263 0.267

All data on the spec. sheet is an average value:

The tolerance range : X<Bmin{+15%~-15%), 6min =X=10min(+12%~-12%),10min =X < 80min(+8% ~-8%), X =B60min(+5%~-5%)

Effect of Temperature on Capacity 25C(77T) ) Capacity Retention Characteristic
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VTM 7A-6

Nominal Voltage(V) 6V
Nominal Capacity

20 hour rate  (0.35A to 5.25V) TAh
10 hour rate  (0.665A to 5.25V) 6.65Ah
5 hourrate (1.19A to 5.1V) 5.85Ah
1C (TA to 4.8V) 3.87Ah
3c (21A to 4.8V) 2.8Ah
Weight Approx.1.2kg(2.64Lbs.)
Internal Resistance (at 1KHz) Approx. 12 mQ
Maximum Discharge Current for

5 seconds: 105A
Charging Methods at 25C(77°F)

Cycle use:

Charging Voltage 7.20 to 7.50V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 2AA
Standby use:

Float Charging Voltage 6.75 to 6.90V
Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge -15C(5°F) to
Discharge -15C(5F) to
Storage -15C(5TF) to

40°C(104°F)
50°C (122°F)
40C(104°F)

Charge Retention (shelf life) at 20°C (68°F)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

5 min 452 50.3 527 54 8 558 56.7 58.2
10 min 30.7 32.2 337 348 357 36.2 37.2
15 min 24 5 255 26.2 268 270 275 282
30 min 13.0 13.7 14.1 14.5 14.6 14.7 14.9
60 min 8.43 8.73 8.97 9.15 9.22 9.30 9.45
120 min 421 439 463 522 527 532 540
180 min a2l 345 3.80 373 377 3.82 3.87
240 min 287 3.01 3.10 3.15 317 320 323
300 min 2.47 2.54 263 2.68 2.70 272 273
600 min 1.45 1.50 1.53 1.55 1.56 1.56 1.57
1200 min 0.694 0.718 0.737 0.750 0.755 0.760 0.770
- Discharge Rates in Amperes to Various End Voltages at 25C(77°F)
5 min 235 26.4 28.1 20.7 305 3.3 32.6
10 min 16.2 17.0 18.2 18.6 18.8 19.1 19.8
15 min 125 13.1 136 139 14.0 142 145
30 min 661 6.92 7.14 7.30 7.38 7.45 761
60 min 3.98 4.13 4.25 4,36 4.39 442 4.48
120 min 2.05 2.14 2.21 2.27 2.28 2.32 2.35
180 min 1.83 1.69 1.75 1.80 1.82 1.84 1.87
240 min 1.30 1.37 142 1.45 1.46 147 1.49
300 min 1.11 1.16 1.23 1.25 1.26 1.27 1.28
600 min 0.650 0.680 0.721 0.728 0732 0.737 0.747
1200 min 0.341 0.357 0.377 0.382 0.364 0.387 0.392

All data on the spec. sheet is an average value:

The tolerance range : X<8min(+15%~-15%]), 6min = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min(+5%~-5%)

Effect of Temperature on Capacity 25C(77T) o Capacity Retention Characteristic
120 [
= N
i e = —| Q.AECA = aomn
100 H_._F,_..-‘"’:_.-f—""_'_' naca z o \“H\\\x -H""h--H_._‘_‘__ |
E-4 B0 ] L — =f sosca _| - ) "\\ HH.""‘-\_\_'
i 1= | — | = = = 25z -1 \‘R‘w‘_ L]
= = L—"1 = W = .H-H-""‘"-
.E . B ___..,_,.'—'-"' ___._,_,-,_.-o—'-"" i ——_ ‘ﬁ: i [ £] o . o =
o - ..,-'-""-#FF‘_'_,_,- [ i g — = g TR
T — e il oati = g
F = ]
[ .- §a
20— e
F
. 20 <0 @ 19 R M @ S0 T o
& ] .
! 3 6 a 12 18 18
4 14 32 S50 68 86 14 1R T Storage Time (months)
Temperature
Trickle (or float) Service Life Cyecle Service Life
10 120
F 100
— . Ht
w =
=3 = 80
'y kel
R "
E g Dizchargs Dapth 120% Dimchargs Dapth 30%
: Discherge Depth 805 I
+ i
40 JiJ 5] R
; {1} Discharge : J.1TCA i
0-5¢ | (2} Charge - CW 2 4eal® 184 Imae O S04 |
20 1 13) Erdd of Ie discharge woitage © 165 Vpe | |
| (4 Tampermiure : 25227 |
0 30 T 50 [
68 .11 104 122 [F o 200 400 600 &O00 1000 1200 1400 1600

Ambient Temperature Mumber of Cycles (times)




V246

(6V 124H) ,

F1
{Faston Tab 187)

15141(5.94:0.04) 50+1(1.97+0.04)

-l

.
-
-+

VTM 12A-6

Nominal Voltage(V) 6V
Nominal Capacity

20 hour rate (0.6A to 5.25V) 12Ah
10 hour rate  (1.14A to 5.25V) 11.4Ah
5 hourrate (2.04A to 5.1V) 10.2Ah
1C (12A to 4.8V) 6.8Ah
3C (I6A to 4.8V) 4.8Ah
Weight Approx.1.84kg(4.05Lbs.)
Internal Resistance (at 1KHz) Approx. 6 mQ
Maximum Discharge Current for

5 seconds: 180A
Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 7.20 to 7.50V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 3.6A
Standby use:

Float Charging Voltage 6.75 to 6.90V
Coefficient -3.0mV/_ /cell

Operating Temperature Range

Charge -15TC(5F) to 40C(104°F)
Discharge A15C(5F) to 500C(122°F)
Storage -15°C(5°F) to 40TC(104°F)

Charge Retention (shelf life) at 20°C (68°F)
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Effect of Temperature on Capacity 250 (77 )
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VTM 1.2A-12

Nominal Voltage(V) 12V

Nominal Capacity

20 hour rate  (0.06A to 10.50V) 1.2Ah
10 hourrate (0.114A to 10.50V) 1.14Ah
5 hourrate (0.204A to 10.20V) 1.02Ah
iC (1.2A to 9.60V) 0.68Ah
3C (3.6A to 9.60V) 0.48Ah
Weight Approx. 564g(1.24Lbs.)

Internal Resistance (at 1KHz) Approx. 75.4 mQ)

Maximum Discharge Current for
5 seconds: 18A

Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 0.36A

Standby use:
Float Charging Voltage

Coefficient -3.0mV/C /cell

13.5to 13.8V

Operating Temperature Range

Charge A5C(5F) to 40T(104°F)
Discharge A5TI(5F) to S50C(122°F)
Storage A5C(5F) to 40C(104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 92%
3 month 909,
6 month 809%;

Case Material ABS UL94 HB

Terminal F1 (Faston Tab 187)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 257 (77°F)

5 min 7.18 7.82 8.27 8.65 8.80 B.0B 9.28
10 min 4 62 5.00 5.30 552 558 567 577
15 min 365 387 4.05 4.20 425 432 438
30 min 215 225 232 237 238 242 245
60 min 132 1.39 143 1.47 1.48 1.50 152
120 min 0.747 0.808 0.847 0.875 0.887 0.900 0.915
180 min 0.533 0573 0.602 0623 0633 0.645 0657
240 min 0.435 0.470 0.495 0513 0520 0.528 0.537
300 min 0.420 0.442 0.457 0.468 0472 0477 0.482
600 min 0.220 0.233 0.243 0250 0252 0.255 0.258

1200 min 0.123 0.126 0.129 0.130 0.131 0.131 0.132
- Discharge Rates in Amperes to Various End Voltages at 25°C (77F)

5 min 3.49 4.1 457 4.94 5.09 5.26 551
10 min 212 243 263 2.81 288 2.96 an
15 min 171 1,05 209 220 224 229 235
30 min 0.931 1.06 117 124 1.26 129 132
60 min 0.680 0.716 0.735 0.750 0.765 0772 0.779
120 min 0,392 0.415 0.429 0.440 0.444 0.449 0.456
180 min 0.272 0.291 0.302 0.311 0.314 0.318 0.324
240 min 0.223 0.238 0.247 0.254 0.257 0.260 0.264
300 min 0.207 0.219 0.226 0.231 0.233 0.236 0.238
600 min 0.112 0117 0.121 0.124 0.125 0.126 0.127

1200 min 0.0615 0.0624 0.0631 0.0637 0.0639 0.0642 0.0646

All data on the spec. sheet is an average value:

The tolerance range : X<6min{+15%~-15%]), 6min = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min(+5%~-5%)

Effect of Temperature on Capacity 25C (77 T) - Capacity Retention Characteristic
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VTM 2.3A-12

Nominal Voltage(V) 12V

Nominal Capacity
20 hourrate (0.115A to 10.50V) 2.3Ah

10 hour rate  (0.219A to 10.50V) 2.185Ah
5 hourrate (0.391A to 10.20V) 1.955Ah

1C (2.3A to 9.60V) 1.303Ah
3C (6.9A to 9.60V) 0.92Ah
Weight Approx. 1.04kg(2.29Lbs.)
Internal Resistance (at 1KHz) Approx. 37 mQ
Maximum Discharge Current for

5 seconds: 34.5A
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Discharge Time

Charging Methods at 257 (7T7°F)

Cycle use;

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/ T /cell

Maximum Charging Current : 0.694A
Standby use:

Float Charging Voltage 13.5t0 13.8V
Coefficient -3.0mVIC icell

Operating Temperature Range

Charge AS5T(5F) to 400C(104°F)
Discharge 15T (5°F) to S0C(122°F)
Storage -15C(5F) to 40°C(104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 923
3 month 09
6 month 809%;

Case Material ABS UL94 HB

Terminal F1 (Faston Tab 187)
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- PERFORMANCE DATA

Discharge Rates in Watts to Various End Voltages at 257 (77°F)

5 min 11.8 13.9 15.3 16.4 16.7 17.2 17.8
10 min 7.82 0.38 10.1 10.6 10.8 1.4 1.4
15 min 6.87 7.90 8.28 8.53 8.63 B8.75 8.90
30 min 3.85 4.23 4.43 4.58 4.63 4.70 4.78
60 min 2.27 245 2.60 2.72 2.73 2.80 285
120 min 1.36 1.50 1.56 1.62 1.64 1.67 1.70
180 min 1.08 1.21 1.24 1.27 1.28 1.29 1.30
240 min 0.863 0.950 0.988 1.01 1.02 1.03 1.04
300 min 0.702 0.777 0.808 0.837 0.848 0.858 0.869
600 min 0.415 0.453 0.468 0.480 0.483 0488 0.493
1200 min 0.230 0.242 0.248 0.253 0.255 0.257 0.258

- Discharge Rates in Amperes to Various End Voltages at 25°C (77°F)

5 min 9.08 9.36 9.62 9.82 8.95 101 10.4
10 min 478 545 5.68 5.87 5.04 6.03 6.15
15 min 3.89 415 4.27 4.38 4.42 4.47 4.53
30 min 2.02 217 2.24 2.30 2.32 2.35 2.39
60 min 1.23 1.34 1.39 1.42 1.43 1.45 1.47
120 min 0.668 0.731 0.765 0.796 0.809 0.826 0.848
180 min 0.508 0.562 0.587 0.609 0618 0628 0.643
240 min 0.411 0.449 0.472 0.491 0.497 0.505 0.513
300 min 0.364 0.383 0.396 0.405 0.409 0414 0419
800 min 0.217 0.226 0.232 0.237 0.238 0.240 0.242
1200 min 0.114 0.118 0121 0.123 0.124 0.125 0.126

All data on the spec. sheet is an average value:
The tolerance range : X<6min{+15%-~-15%), Bmin = X<10min(+12%~-12%),10min =X < 60min{+8% ~-8%), X = 60min(+5%~-5%)
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Effect of Temperature on Capacity 25C (77 T)

Capacity %

120

100

E B E

£
=

=

="

I\l

L—"]

AN

|—"]
L—"
| =

OOSCE
bACA =

epacs |
BRGA
oA

| ——1
,..-:-"""FF
]
|

ANNAY]

JAM N

-0 0 1

| S

14 32 50 &
Temperature

0 30 40 S50
B BE 104 122

ks

T

Trickle [or float) Service Life

i

M W dn

Life (years)

20
BB

30 48 50
[1] 104 122

Ambient Temperature

ch
¥y

Capacity %

%]

Capacity Retention Characteristic

S

——
BT

—
o

~

/1]
/
/1]

T

TR

Remaining Capacity
~a an
&N =

2 15 18

L] 2
Storage Time (months)

Cyele Serviee Li

Discrargs Depth §00%

2

chargs Depih 58%
1

Discharpe Depsk 10

1) Ceschmge - 0.9TCA

| (4] Temparature | 2527
1 1 1

TS TR TSI A IS 2% ;

(2] Chargs | OV 2 4%Tosll+ 16H imax I:I.EGAE_
| (3] End of ife dacharge vollags | 188 vps |

| 1

o zoo

00 800 800 1000

1200 1400 1600

Number of Cycles (times)




E%

2V 4.54H)

A IEl.l.hhrl. Fege

&
o | a8
h J

:
F2

T.A563.393)

0oz

(Faston Tab 250)

[E'I+e

 90:41(3.5430.04)

TO41(2.76L0.04)

> ;=
L F 3 —

101:1(3.9810.04)
10521{4.1340.04)

VTM 4.5A-12

Nominal Voltage(V) 12V

Nominal Capacity
20 hour rate  (0.225A to 10.50V) 4.5Ah

10 hour rate (0.42BA to 10.50V) 4.275Ah
5 hourrate (0.765A to 10.20V) 3.825Ah
1C (4.5A to 9.60V) 2.55Ah
3C (13.5A to 9.60V) 1.8Ah

Weight Approx. 1.60kg(3.52Lbs.)

Internal Resistance (at 1KHz) Approx. 35 mQ

Maximum Discharge Current for
5 seconds: 67.5A

Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/ /cell

Maximum Charging Current : 1.35A
Standby use:

Float Charging Voltage 13.5to 13.8V

Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge A5TC(5F) to 40T (104°F)
A5T(5F) to 50C(122°F)
A5C(5F) to 40°C(104°F)

Discharge
Storage

P —— = I T

Charge Retention (shelf life) at 20°C (68°F)

1 month 92%
3 month 90%;
6 month 80%;

Case Material ABS UL94 HB
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Effect of Temperature on Capacity

26°C(77°F)

120
| — =] o.sca
100 ’.___‘_,.a-""";-;'—rd 01cA  —
= go e I i — — =] 0.Z5CA
- 2 ’__H,,.--*"" = L — -] nsca
= A "'"'Fr.-..--""'""'_'_ﬂ‘d —| 1ca
Y i SO o B — s
w Ll —
o i ."_,_,..-"" '_,_...--""' S
'3 40 "'! .-""“!. __..-r"f:.-r-"""f
- =
e 2 i"".‘f..-""rﬁ
T
20
¥
3
0 :
=20 10 0 40 20 30 40 50 U
-4 14 32 50 €8 86 104 122 °F

:

Temperature

Trickle (or float) Service Life
10

Life (years)

0.5

20 30 40 30 i)
68 &6 104 122 (F

Ambient Temperature

Capacity %

Capacity Retention Characteristic

(%)

100 —
"'-..______-‘-‘-______"___————l-_____________-
L\H‘-“H“"“--, VC{3E T

."? 75 \\-.. “'--.._H‘H [

4]

3_ \\ HH‘""“"—- 10 50°F)
] \\ hhhh"'“""‘-\__l
L&)

o 50 [P [ 2068 F)
= TR -"""-..,‘

:E AC4T) W{EET

m

E 2B

o

0

3 & 8 12 15 18
Storage Time (months)
Cycle Service Life
120
100
80 \
60
Discharge Dapth 100% Discharge Depth 30%
Discharge Depih 50%
| |
40 P 1 E— ! Ermee:| I "
i (1) Discharge : 0.17CA i
! (2) Charge - CV 2 4V/cell* 16H Imax 0.3CA |
20 ' (3} End af life discharge vallage ; 1.65Vpe |
! (4) Temperature | 25327 :
haulapeneaga s nenges PO o
0 200 400 600 800 1000 1200 1400 1600

Number of Cycles (times)



Oua
g

F2
{Faston Tab 250}
&
=)
B511{2.5800.04 W 15941(5.04+0,04) o
— e |

{12 TRAH)
s e g

10241(4.0240.04)
S4+1(3.70+0.04)

"

L e e e o =
m———
S ™ B ™ i e
5 \
___hqﬁ“‘\ \\ \ | |
1.0 -
\ -
| T i
10.0 ; - izraa
s 7ea]
a0
o
1 F3 4 & B0 i LD ] 2 L it

— [ — haurs —|

Discharge Time

VTM 7.5A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hourrate (0.375A to 10.50V) 7.5Ah
10 hour rate (0.713A to 10.50V) 7.125Ah
5 hourrate (1.275A to 10.20V) 6.375Ah
1C (7.5A to 9.60V) 4.25Ah
ic (225A to  9.60V) 3Ah
Weight Approx. 2.3kg(5.06Lbs.)
Internal Resistance (at 1KHz) Approx. 19 mQ
Maximum Discharge Current for

5 seconds: 112.5A
Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 2.25A
Standby use:

Float Charging Voltage 13.5to 13.8V

Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge A5C(5°F) to 40T(104F)
Discharge A15C(5F) to 507TC(122°F)
Storage A5C(5TF) to 40T (104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 920,
3 month 90%
6 month 802,
Case Material ABS UL9%4 HB

Terminal

F2 (Faston Tab 250)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25 C(77°F)

5 min 45,0 49,6 53.0 55.9 57.0 58.0 60.5
10 min 33.5 36.7 386 38.9 394 396 408
15 min 25.0 27.0 28.5 29.5 29.8 30.1 30.6
30 min 15.7 16.5 17.0 17.5 17.7 17.9 18.1
60 min 9.92 10.2 10.4 10.6 10.6 10.6 10.8
120 min 5.37 5.54 5.65 575 577 583 5.89
180 min 3.82 3.04 4.04 4.13 417 422 426
240 min 2.96 3.09 3.18 3.23 325 328 3.32
300 min 247 2.56 2.65 272 2.75 2.7 2.79

600 min 1.38 144 152 1.54 1.54 155 157
1200 min 0.728 0.760 0.800 0.808 0.811 0.817 0.826
- Discharge Rates in Amperes to Various End Voltages at 25C(77°F)
5 min 24.8 I 30.1 32.2 33.0 33.8 35.6
10 min 17.5 19.2 20.4 20.8 21.0 21.3 22.0
15 min 14.2 15.1 156 15.9 16.0 16.2 16.5
30 min 861 892 9.14 9.30 9.38 9.45 9.61
80 min 4.98 511 523 5.34 537 5.40 5.46
120 min 262 271 278 2.84 2.86 289 292
180 min 1.83 1.89 1.95 2.00 2.02 2.04 2.07
240 min 1.42 1.48 1.54 1.57 1.58 1,50 1.61
300 min 1.19 1.24 1.31 1,33 1.34 1.35 1.36
600 min 0.654 0.683 0.724 0732 0.736 0.741 0.751
1200 min 0.339 0.355 0.375 0.380 0.382 0.385 0.390

All data on the spec. sheet is an average value:

The tolerance range : X<8min(+15%~-15%), Bmin = X<10min{+12%~-12%),10min =X < 60min{+8% ~-8%), X = 60min({+5%~-3%)

Effect of Temperature on Capacity 25C(77T) ;

= Capacity Retention Characteristic
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Discharge Time

VTM 9A-12

Nominal Voltage(V) 12v
Nominal Capacity

20 hour rate (0.45A to  10.50V) 9Ah
10 hour rate (0.855A to 10.50V) 8.55Ah
5 hourrate (1.53A to 10.20V) 7.65Ah
1C (9A to  9.60V) 5.7Ah
3C (2TA to 9.60V) 3.6Ah
Weight Approx. 2.7kg(5.94Lbs.)

Internal Resistance (at 1KHz)

Approx. 14 mQ

Maximum Discharge Current for

5 seconds: 135A
Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mVIC /cell

Maximum Charging Current : 2.TA
Standby use:

Float Charging Voltage 13.5 to 13.8V

Coefficient -3.0mV/IC /cell

Operating Temperature Range

Charge A5C(5F)
Discharge -15°C(5°F)
Storage -15C(5T)

to 40°C(104F)
to 50T (122°F)
to 40T (104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 92%
3 month 909,
6 month BOY;
Case Material ABS UL94 HB

Terminal F2

(Faston Tab 250)
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- PERFORMANCE DATA

Discharge Rates in Watts to Various End Voltages at 25C(77°F)

5 min 342 361 388 407 419 427 448
10 min 218 234 252 264 271 277 290
15 min 181 187 194 200 204 208 216
30 min 947 87.3 102 106 107 108 114
&0 min 59.8 624 64 2 658 66.7 676 688
120 min 32.4 33.4 34.1 349 35.2 35.4 35.7
180 min 25.2 26.1 26.9 27.7 28.0 28.5 29.1

240 min 204 21.2 218 224 22.7 23.1 23.5
aoo min 17.3 179 183 186 18.7 189 191
600 min 9.73 101 10.3 10.5 10.6 10.7 10.8
1200 min 512 5.29 541 5.44 546 5.48 5.51

- Discharge Rates in Amperes to Various End Voltages at 25C(77°F)

3 min 30.4 328 32.0 36.7 374 385 40.3
10 min 19.1 20.4 219 229 234 241 25.2
15 min 14.3 14.9 15.8 16.5 16.8 17.3 18.0
30 min 8.09 B.45 8.83 8.35 9.54 8.77 10.2
&0 min SA7 5.29 5.97 545 5.48 5.52 5.57
120 min 2.63 272 278 2.84 2.86 2.89 293
180 min 212 2.18 2.23 2.27 2.29 2.31 2.34

240 min 1.69 1.74 177 1.80 1.81 1.82 1.83
300 min 1.46 1.51 1.53 1.55 1.56 1.57 1.58
600 riin 0.827 0.841 0.855 0.866 0.871 0877 0.884
1200 min 0.427 0.442 0.431 0.456 0.459 0.462 0.466

All data on the spec. sheet is an average value:

The tolerance range : X<Bmin(+15%~-15%), Bmin = X<10min(+12%~-12%),10min =X < 80min(+8% ~-8%), X = B0min(+5%~-5%)

Effect of Temperature on Capacity 250C(77F)
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VTM 12A-12

Nominal Voltage(V) 12V
Nominal Capacity

20 hour rate  (0.6A to  10.50V) 12Ah
10 hour rate  (1.14A to 10.50V) 11.4Ah
5 hourrate (2.04A to  10.20V) 10.2Ah
1C (12A to 9.60V) 6.4Ah
3C (36A to 9.60V) 4.2Ah
Weight Approx. 3.75kg(8.25Lbs.)

Internal Resistance (at 1KHz)  Approx. 13 mQ

Maximum Discharge Current for
5 seconds: 180A

T

98+1(3.86+0.04) _

L !

Charging Methods at 25°C(77°F)

Cycle use:

R
(81X}

93+1({3.66+0.04)

r

FOR 1
EATTERY

130 7

120

0.0

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 3.6A
Standby use:

Float Charging Voltage 13.5to 13.8V
Coefficient -3.0mV/C Icell

Operating Temperature Range

Charge A5T(5F) to 40°C(104°F)
Discharge A5T(5F) to 50°C(122°F)
Storage -15C(5°F) to 40T(104°T)

Charge Retention (shelf life) at 20°C (68°F)

1 month 929
3 month a0u;
6 month 809

Case Material ABS UL94 HB

Discharge Time

Discharge Time V5. Discharge Current (251}
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25C(77°F)

] min 67.6 75.2 80.8 86.7 £9.3 21.9 a7.0
10 min 48.0 22.9 24.9 a7.3 58.2 285 61.0
15 min J8.6 41.0 42.6 44.1 44.5 45.4 46.6
30 min 222 236 2486 254 257 259 283
&0 min 15.8 16.3 16.7 17.0 17.2 17.3 175
120 min B.63 8.92 9.04 9.14 9.18 9.24 9.32
180 [ty 5.65 5.87 6.05 6.20 6.27 6.35 6.42

240 min 4.78 4.88 4.96 5.06 5.12 =2.20 5.26
300 min 3,86 4.08 4.18 4.30 4.33 4.38 448
600 min 2.34 2.40 244 247 2.48 2.50 252
1200 min 1.19 1.21 1.25 1.26 1.28 1.29 1.32

- Discharge Rates in Amperes to Various End Voltages at 25C (77°F)

S min a37.2 41.4 445 477 491 50.6 534
10 min 25.7 281 294 30.7 =1.2 31.9 327
15 min 19.8 21.3 22.1 229 23.2 23.2 24.2
30 min 114 12.1 1286 13.0 13.1 133 13.5
&0 min g1 B.40 852 863 868 B.74 8.82
120 mmin 4.21 4.36 4.47 4.56 4.59 463 4.68
180 min 2.87 3.06 313 3.18 3.22 3.25 3.29

240 min 2.38 243 247 2.5 2.55 258 262
300 min 1.97 203 208 2.14 2,18 219 223
600 min 1.16 1.18 1.20 1.22 1.23 1.24 1.25
1200 min 0.582 0.589 0.618 0.627 0.634 0642 0.656

All data on the spec. sheet is an average value:
The tolerance range : X<Bmin{+15%~-15%), Bmin = X<10min(+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min(+3%~-5%)

Effect of Temperature on Capacity 25C(77TF) - Capacity Retention Characteristic
120 100 —
E N
o - = eoses | FCRET)
100 o e — L B ACA = -:H‘"\n.._‘__‘_ h-‘_"""h--._,_‘_‘_
.-""'_'-F'_._,_,_:--"'_'_r ) 'E TS &Y
A s o ol 2 e .
= | —— R T
E r:' 3§ .o-'—_'-'-'-'_:::"""_-'_'_'_'_.—o—!- = =] 1CA a \\\“‘ -‘-‘-\_\-‘-‘-\-‘
u 60 - e g ) ™ 50 - H""-L_H_ T
-9 - | — e o =
5 40 Sl "l B e g E MATHMTY 3T MCEY
- — =
- ::._-.--""f E
fi 5
0 &
5 20 A0 0 10 2 30 40 50 T [
' ' 2 3 [ [ 12 15 18
= e R O0CER GER AN HE CF Storage Time (months)
Temperature
Trickle [or float) Service Life Cycle Service Life
1 120
e 100
P &
E ] Za 2 mo
o o
=3 g
2 5 ol Diackargs Dapth 100% Discharge Depsh 0%
= Deschargs Dapth G8%
1 1
+ an T BT BT | P M (AR
(1) Digsharge 01704

(Z) Charga : £V 2 4\oell+ 16H Imax 0,304 '_
(%] End of ife diachangs volisgs | 185 vps |
{4 Temparabure : 25221 H
BN P st

=

P w0 e S R
o LI L I - S 0 200 400 E00 800 1000 1200 1400 1800

Ambient Temperature Number of Cycles {times)




ADE |y ThA g K

!_ e @ I
- 1815713450 ) = 76:3(2.99+ 5 08)
=T | !l—ﬂ — !
. m (13% 13AH) 45
AL i A . AATTER %
e o heen: &
B [EEmee |7
@IZJ weewrun CE
.

VTM 18A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hour rate  (0.9A to 10.50V) 18Ah
10 hourrate (1.71A to 10.50V) 17.1Ah
5 hourrate (3.06A to 10.20V) 15.3Ah
1cC (18A to  9.60V) 11.4Ah
3C (54A to 9.60V) 7.2Ah
Weight Approx. 5.6kg(12.32Lbs.)

Internal Resistance (at 1KHz) Approx. 10.5 mQ

Maximum Disr.:harge Current for
5 seconds: 2T0A

Charging Methods at 25°C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/ T /cell

Maximum Charging Current : 5.4A
Standby use:

Float Charging Voltage 13.5to0 13.8V

Coefficient -3.0mV/'C /cell

Operating Temperature Range

Charge -A5C(5°F) to 40C(104°F)
Discharge -15TC(5°F) to 50C(122°F)
Storage -15C(5F) to 40T (104°F)
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Charge Retention (shelf life) at 20°C (68°F)

1 month 9204
3 month anuy
6 month 80%;
Case Material ABS UL94 HB
Terminal F6
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Description of torque value of hard ware for the terminals:

Recommended torque value M5: § N-m (51kgf-cm)
Maximum allowable torque value M&: 6 N-m (61kgf-cm)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25C(77°F)

5 min 98.9 116 128 135 137 139
10 min 67.0 771 84.5 89.1 90.2 91.7 929
15 min 57.2 64.5 69.4 725 733 74.2 75.1
30 rmin 327 351 377 304 398 403 408
60 min 18.8 10.8 20.7 213 215 218 222
120 min 19 124 12.7 13.1 132 133 13.5
180 min 8.75 9.10 9.33 9.53 9.60 9.68 9.78
240 min 6.63 5.93 7.12 7.27 7.32 7.38 7.46
300 min 582 6.05 6.17 6.27 6.30 6.35 6.41
600 min 340 352 3.60 367 368 372 375
1200 min 177 183 1.88 1.92 193 105 1.96
- Discharge Rates in Amperes to Various End Voltages at 25°C(77°F)
5 min 62.6 68.3 71.8 75.1 76.4 778 80.2
10 min 38.6 418 44.3 46.5 474 484 50.1
15 min 31.9 34,6 36.3 37.7 38.2 38.8 39.7
30 min 17.4 18.7 19.8 207 210 214 21.9
60 min 9.74 10.3 10.7 1.0 111 1.3 15
120 min 598 6.23 6.30 6.53 6.58 6.64 6.72
180 min 4.35 452 4.64 4.73 476 4.80 4.85
240 min 343 352 3.58 3.62 3.63 365 3.68
300 min 2 96 3.02 307 311 312 314 3.16
600 i 173 177 180 182 183 184 185
1200 min 0.893 0.914 0.931 0.946 0.952 0.959 0.062

All data on the spec. sheet is an average value:
The tolerance range : X<8min(+15%~-15%), Bmin = X<10min(+12%~-12%),10min =X < 60min(+8% ~-8%), X= 80min(+5%~-5%)

Effect of Temperature on Capacity 250C(77'T)

Capacity Retention Characteristic
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VTM 28A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hour rate  (1.4A to 10.50V) 28Ah
10 hourrate (266A to 10.50V) 26.6Ah
5 hourrate (4.76A to 10.20V) 23.8Ah
1C (28A to 9.60V) 15.87Ah
3C (B4A to 9.60V) 11.2Ah
Weight Approx. 9.3kg(20.46Lbs.)
Internal Resistance (at 1KHz) Approx. 11 mQ
Maximum Discharge Current for

5 seconds: 420A
Charging Methods at 25°C (77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0m\V/C /cell

Maximum Charging Current : 8.4A
Standby use:

Float Charging Voltage 13.5 to 13.8V

Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge -15C(5°F)
Discharge -15°C(5°F)
Storage -15C(5°F)

to 400 (104°F)
to 507 (122°F)
to 407 (104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 9204
3 month 90%
6 month 80%;
Case Material ABS UL9%4 HB
Terminal F6

Description of torque value of hard ware for the terminals:

Recommended torque value
Maximum allowable torque value

M5: § N-m (51kgf-cm)
MS5: & N-m (61kgf-cm)

£l voura max B



Effect of Temperature on Capacity
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VTM 42A-12

Nominal Voltage(V) 12v

Nominal Capacity

20 hour rate  (2.1A to 10.50V) 42Ah
10 hour rate (3.99A to 10.50V) 39.9Ah
5 hourrate (7.14A to 10.20V) 35.7Ah
1C (42A to 9.60V) 23.8Ah
3c (126A to 9.60V) 16.8Ah
Weight Approx. 13.4kg(29.5Lbs.)

Internal Resistance (at 1KHz)  Approx. 7.5 mQ

Maximum Discharge Current for
5 seconds: 630A

Charging Methods at 25°C (77°F)
Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/ C/cell

Maximum Charging Current : 12.6A
Standby use:

Float Charging Voltage 13.5to0 13.8V
Coefficient -3.0mV/C /cell

Operating Temperature Range

Charge -157C(5°F) to 40°C(104°F)
Discharge -15C(5°F) to 507C(122°F)
Storage -15T(5°F) to 40°C(104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 9204
3 month 90%
6 month 809,
Case Material ABS UL94 HB
Terminal F8
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Description of torque value of hard ware for the terminals:

Recommended torque value ME: 7 N-m (T1kgf-cm)
Maximum allowable torque value M&: 9 N-m (92kgf-cm)

£ voura max B



Effect of Temperature on Capacity 25C (77 F)

Capacity %
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VTM 65A-12

Nominal Voltage(V) 12V

Nominal Capacity

20 hour rate  (3.25A to  10.50V) 65Ah
10 hour rate (6.175A to 10.50V) 61.75Ah
5 hourrate (11.05A to 10.20V) 55.25Ah
iC (65A to 9.60V) 41.17Ah
3C (195A to 9.60V) 26Ah
Weight Approx. 20.9kg(45.98Lbs.)

Internal Resistance (at 1KHz) Approx. 7T mQ

Maximum Discharge Current for
5 seconds: 780A

Charging Methods at 25°C (77°F)

Cycle use:

Charging Voltage 14.4 to 15.0V
Coefficient -5.0mV/C /cell

Maximum Charging Current : 19.54
Standby use:

Float Charging Voltage 13.5to 13.8V

Coefficient -3.0mV/C /cell

12.0

1.0

0.8

a0

8.0

Operating Temperature Range

Charge A5T(5°F) to 40C(104°F)
Discharge -15C(5°F) to S0C(122°F)
Storage -15C(5F) to 40T (104°F)

s S
=t

e e

Charge Retention (shelf life) at 20°C (68°F)
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1 month 8%
3 month 9404
6 month 85
Case Material ABS UL94 HB
Terminal F8

EL 40 &0 2
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Discharge Time

Description of torque value of hard ware for the terminals:

Recommended torque value M&: T N-m (71kgf-cm)
Maximum allowable torque value ME: 8 N-m (92kgf-cm)
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- PERFORMANCE DATA
Discharge Rates in Watts to Various End Voltages at 25°C(77°F)

] 249 275 320 371 380 432
10 min 203 230 281 274 282 290 309
13 min 170 180 207 215 218 224 23
20 min 150 158 171 173 180 185 183
30 min 113 124 134 138 141 143 148
&0 min 72.5 76.5 82.3 83.7 4.0 84.3 85.0
20 min 58.3 60.2 61.5 62.0 62,3 62.5 62.8
120 min 457 480 490 49.5 4497 49.8 S0.0
180 min 32.4 335 340 343 45 347 350
240 min 26.0 2r.2 275 277 278 28.0 282
300 min 21.7 226 231 23.2 23.3 234 234
480 min 14.9 155 15.8 158 16.0 16.0 16.0
600 min 12.8 129 132 132 13.3 13.3 133
1200 min 6.54 6.76 6.86 6.87 6.89 6.91 6.94

- Discharge Rates in Amperes to Various End Voltages at 25C(T7'F)

137 151 177 208 213 224 245

10 min 102 123 135 149 154 158 169
13 min 91.0 100 109 116 119 122 129
20 min 61.4 825 893 92.5 94.0 96.5 101
30 min 50.7 636 68.5 715 T34 4.7 TT.2
60 min 36.6 38.5 41.5 42.5 43.0 43.6 44.2
20 min 29.5 31.1 31.8 32.2 32.8 33.0 33.4
120 min 23.1 243 248 250 25.3 25.5 258
180 min 16.2 17.0 17.3 17.5 17.7 17.8 18.0
240 min 13.0 13.6 13.8 13.8 14.0 14.1 14.2
300 min 10.8 1.3 11.5 1.6 11.7 11.8 11.9
480 min 7.43 7.73 7.87 7.92 7.94 T.96 7.88
600 min 6.19 6.43 6.54 6.58 &.60 6.61 6.63
1200 min =.24 335 3.40 341 3.42 343 344

All data on the spec. sheet is an average value:
The tolerance range : X<Bmin{+15%~-15%), Bmin = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min{+5%~-5%)

Effect of Temperature on Capacity 25T (7TF)
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VTM 100A-12

Nominal Voltage(V) 12v
Nominal Capacity

10 hour rate (10A to 10.80V) 100Ah
5 hourrate (17A to  10.20V) 85Ah
1 hourrate (60A to 9.60V) 60Ah
1C {(100A to 9.60V) 63.33Ah
Weight Approx. 29.5kg(64.9Lbs.)

Internal Resistance (at 1KHz) Approx. 5§ mQ

Maximum Discharge Current for
5 seconds: 1200A

Charging Methods at 25C(77°F)

Cycle use:

Charging Voltage 14.4 to 15.0v
Coefficient -5.0mV/IC Icell

Maximum Charging Current : 30A
Standby use:

Float Charging Voltage 13.5to0 13.8V

Coefficient -3.0mV/C /cell

Design Life 12 years

Operating Temperature Range

Charge -15T(5°F) to 40TC(104°F)
Discharge AA5C(5F) to 50T(122°F)
Storage -15C(5°F) to 407C(104°F)

Charge Retention (shelf life) at 20°C (68°F)

1 month 989
3 month 949,
6 month B85%
Case Material ABS UL94 HB
Terminal F&

Description of torque value of hard ware for the terminals:
Recommended torque value ME: 7 N-m (T1kgf-cm)
Maximum allowable torque value M&: 9 N-m (92kgf-cm)
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- PERFORMANCE DATA

Discharge Rates in Watts to Various End Voltages at 257C(77°F)

5 min 458 512 549 584 600 617

10 min 348 380 407 432 443 455

15 min 277 301 320 338 346 354 370
30 min 163 174 183 191 195 199 206
60 min 112 116 119 122 123 125 126
120 min 66.3 69.5 72.0 735 745 75.7 77.2
180 min 47.2 497 51.8 522 53.0 54.0 55.2
240 min 35.2 37.3 39.3 4.3 420 428 43.8
300 min 31.3 32.8 34.2 35.2 355 36.0 36.7
600 min 18.0 19.2 20.0 208 212 215 218
1200 min 10.4 10.7 11.0 11.2 11.3 11.4 15

- Discharge Rates in Amperes to Various End Voltages at 25°C(77°F)

5 min 202 267 305 336 346 358 375
10 min 159 188 209 226 234 243 257

15 min 119 146 165 179 184 190 198
30 min 71.2 83.7 92.1 101 103 106 111
60 min 43.6 50.8 56.5 60.6 61.5 63.0 64.9
120 min 25.8 29.3 325 356 36.4 37.3 38.5
180 min 226 23.7 24.8 25.7 26.1 26.5 27.2
240 min 18.3 19.1 19.8 20.5 208 21.1 216
300 min 16.1 16.7 17.2 17.6 17.8 17.9 18.1
600 min 9.71 10.0 10.2 104 10.5 10.6 10.7
1200 min 5.09 5.26 5.38 5.48 553 557 564

All data on the spec. sheet is an average value:
The tolerance range : X<6min(+15%~-15%), Bmin = X<10min{+12%~-12%),10min =X < 60min(+8% ~-8%), X = 60min(+5%~-5%)
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Effect of Temperature on Capacity 257C(77TF)
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