Individual Data Sheets Panasonic Individual Data Sheets Panasonic

Lc R06 1 R3P*1 For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 7.25 - 7.45V; Initial current: 0.52A or smaller Discharge current 0.065A | 0.26A- | 0.65A- | 1.3A- 2.6A -
- 0.26A 0.65A 1.3A 2.6A 3.9A
. . Trickle use | Control voltage: 6.8 - 6.9V; Initial current: 0.195A or smaller
Dimensions (mm) Cut off voltage (V) 5.25 5.1 4.95 4.65 4.35
Terminal type Influence of Temperature on Trickle life Cycle life vs Depth of discharge
4.75
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| g 7 g
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,Ef _ T _ ;@i, 8 Chargi < \ \
& -+ ) a7 z 10t — 2.275V-/Cell X 80
9/ 1 — > \ \
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0 | I 0 20 40 60 0 400 800 1200
* | ‘ | ‘ { Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) (96.5) (23.5)  Battery case resin:
are subject to change without notice. standard (UL94HB) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
120 120
Nominal voltage 6V 30 o 100 0.05 CA
= 100/ L ———— | 0.1CA
Nominal capacity (20 hour rate) 1.3Ah o — | R | ———F————F— |o2¢A
20 c N —— X 80} /// _—— |osca
Length 97mm 40 2 80 \ 5°C = .- //5; 1CA
. 9 = > = . - 2CA
o o . 10 5o oof ~ | | @ 5 60" _— %;5/ 2 CA
Dimensions Heaht o . \\\ " n“:’ = 40 40 °C 30 fC D5 °Q o 40 L _ /' —
9 S 5 N\ : > I (104°F)  (86[°F) 77 °F) S e //
Total Height 55mm 8 N o5 2 20 20 [T
Approx. mass 0.3kg % 3 ‘ : 8 0 ‘ ‘ ‘ ‘ ‘ 0 . // ‘ \
© : : 20 -10 0 10 20 30 40 50
Terminal Faston 187 S e NN 0 2 4 6 8 10 12 14 16 18 20 .
2 X 60 : \ ' Storage Period (Month) Battery temperature (°C)
Y— ~ .
. o 0° -
Characteristics 5 a0 : \ Constant-voltage and constant-current charge Constant-voltage and constant-current charge
20 hour rate 1.3Ah B : \ characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 1.2Ah a aslog NN - 160 5
(25°C) 5 hour rate 1.05Ah o) . . — Battery Volt = 160 Battery Voltage 8
1 hour rate 0.85Ah 5 10 : : N\ z ~ 140 -do i sk o 17 0.8 140 | /7707 17
‘ 0.3 ¥ - . ) . < = 9 ~~" Charge Quantity (to-Discharge Quantit —
Internal resistance Fully charged battery 50mQ E ®) 03 = 120 [ Charge Quantity (to-Discharge Quantity) | g = z() B 92120 V- arge,“a”'y(o ispharge Quantity) 6S
(25°C) = TF £ | — T - L-- e =] 06 2 P 4 o
[ £ 100 | /,,@'nl‘saﬁrgy 15 & cl-"" 100 1) Discharge . 52
40°C 102% 3 ‘g 02 & / e 100 % (0.05 CA*20H) = o S / / == 100 % (0.05 CA°20H) S
Temperature dependency 25°C 100% o 3 80 YA I=50% mmi) 42 S o4 3 80 2= 50% 0.05 CA*10H) 42
of capacity (20 hour rate) 0°C 85% el o 60 Y [/ @Sharge 13 2 % — % 60 _#\ @E:?:gs tage 7351 3
-15°C 65% E B 9 \ ,, Charge Voltage 6.825 E ol E’ 2‘2:55\7/ (;T;V o9 2
After 3 months 91% ~ 1 - - 5 01 & 40 ,i\ Czhgzgsevc{” zl,?t 0.15 Ch 2 g E | 02 & 40 Charge Cirrent 0.4 C 12 ©
Self discharge Aftor 6 months 829 0.03 0.1 0.3 1 3 10 = (6] o0 | SN \\@Tempera ure 25 °G (77 °F) | 1 O () 20 (3 Temperature 25 °C (77 °F) 1 m
(25°C) Discharge current (A) ’ S~o Currenit B y Charge Current 1
After 12 months 64% Lo 0 4 B el i ot 0 0 0 ‘ — 0
0 4 8 12 16 20
0 2 4 6 8 10
Watt Table (Wattage/Battery) Charge Time (h) Charge Time (h)
cutoffv | 3min | 5min | 10min [ 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h ; Lo
48v | 301 | 308 | 201 | 154 | 129 [ 961 | 678 | 542 | 373 | 289 | 215 | 165 | 1.36 | 1.10 | 0726 | 0.393 | 0.328 Discharge characteristics
495V | 362 | 289 | 197 | 153 | 127 | 951 | 674 | 542 | 366 | 286 | 214 | 1.64 | 1.35 | 1.09 [0.723 | 0.392 |0.327 75
51V | 334 | 271 | 192 [ 150 | 125 | 940 | 668 | 532 | 358 | 279 | 212 | 163 | 1.34 | 1.08 | 0.715 [ 0.391 | 0.326 — '7 :
525V | 297 | 243 | 178 | 139 [ 11.8 | 919 [ 657 | 521 | 351 | 269 | 208 | 1.62 | 1.33 | 1.07 |0.712 | 0.390 [0.325 % 65 t4
54V | 251 | 21.4 | 159 [ 130 | 115 | 887 | 647 | 510 | 341 | 257 | 204 | 160 | 1.30 | 1.05 | 0.704 [ 0.388 | 0.323 o gl ! : . — — :
© - ‘ —Z ‘
+ — . ~ TN ~N \\
= 55 - N . N\ :
g Y N N O
Ampere Table (Ampere/Battery) > s \\ : \\ N o 043A 0065A -
© : . ‘
cutortv | 3min | 5min | 10min | 15min | 20min | 30min | 45min [ 1h | 1.5 | 2h 3h 4h 5h 6h | 1on | 20h | 24n c 4'2 : 0.65 A :
48V | 702 | 553 | 359 | 267 | 222 | 164 | 116 | 0921 | 0.632 | 0.488 | 0.361 | 0.276 | 0.228 | 0.183 | 0.121 | 0.0655 | 0.0547 é a5 3.9A 13A :
495v | 652 | 518 | 352 | 265 | 218 | 163 | 1.15 | 0.921 | 0.619 | 0.484 | 0.359 | 0.274 | 0.226 | 0.182 | 0.120 | 0.0654 | 0.0545 2 '3
51V | 601 | 48 | 343 | 260 | 215 | 1.61 | 1.14 | 0.903 | 0.607 | 0.471 | 0.356 | 0.273 | 0.224 | 0.181 | 0.119 | 0.0652 | 0.0543 o5 : ‘
525V | 534 | 435 | 318 | 242 | 204 | 157 | 1.12 | 0.885 | 0.594 | 0.455 | 0.350 | 0.271 | 0.222 | 0.178 | 0.119 | 0.0650 | 0.0542 0o 1 2 5 10 20 40 60 2 4 6 810 20 40
54V | 451 | 385 | 2.83 | 226 | 199 | 152 | 1.10 | 0.867 | 0.578 | 0.433 | 0.343 | 0.267 | 0.217 | 0.176 | 0.117 | 0.0646 | 0.0538 k (minute) M (hour) |
*1 This battery is also available with a flame retardant battery case resin (UL94 V-0). Duration of dlscharge
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LC-RO63R4P*!

For main and standby power supplies.
Expected trickle design life: 6 — 9 years at 20°C according to Eurobat.

Dimensions (mm)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

Terminal type

T |
o T
B —
3411 134858 ,
(10.1) (129.8) !
r% M © l-* “‘4
L I
FT ;
o
Pl ‘
(33.5) (133)
1S

Battery case resin:
standard (UL94HB)

Specifications Duration of discharge vs Discharge current
Nominal voltage [9\% —— 30 -
Nominal capacity (20 hour rate) 3.4Ah 20 :
409
Length 134mm ~——
1
Width 34mm 0
Dimensions —_ 4 :
Height 60mm 5 5 :
<] . 1 25°C
Total Height 66mm < :
® 3 ;
Approx. mass 0.62kg g
Terminal Faston 187 G \\x “1-1-
]
T X 60 °C :
—
5 :
Characteristics S 30 d
20 hour rate 3.4Ah 2
Capacity 10 hour rate 3.0Ah a L1l5.°c N
(25°C) 5 hour rate 2.7Ah D 10
1 hour rate 2.1Ah 5
o
Internal resistance Fully chargoe d battery 30mQ é
(25°C)
40°C 102% 3
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65% 1
0,
Self discharge After 3 months 91 OA’ 0.03 0.1 0.3 1 3 10
(25°C) After 6 months 82% Disch A
After 12 months 64% ischarge current (A)
Watt Table (Wattage/Battery)
cutoffv | 3min | 5min | 10min [ 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
4.8V 102 80.6 52.6 40.2 33.7 251 17.7 14.2 9.76 7.55 5.62 4.32 3.56 2.86 1.90 1.03 0.858
495V | 94.8 75.6 51.6 39.9 33.1 24.9 17.6 14.2 9.56 7.49 5.59 4.29 3.54 2.85 1.89 1.03 0.856
5.1V 87.4 70.8 50.2 39.1 32.6 24.6 175 13.9 9.37 7.30 5.54 4.26 3.51 2.83 1.87 1.02 0.853
525V | 77.7 63.4 46.5 36.4 30.9 24.0 17.2 13.6 9.17 7.04 5.45 4.23 3.48 2.80 1.86 1.02 0.850
5.4V 65.6 56.1 415 33.9 30.1 23.2 16.9 13.4 8.92 6.71 5.34 4.18 3.39 2.75 1.84 1.01 0.844
Ampere Table (Ampere/Battery)
cutoffv | 3min | 5min | 10min [ 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
4.8V 18.4 14.4 9.40 6.99 5.81 4.30 3.02 2.41 1.65 1.27 0.944 | 0.722 | 0.595 | 0.478 | 0.316 | 0.171 | 0.143
495V | 17.0 13.6 9.21 6.94 5.71 4.25 3.00 2.41 1.62 1.27 0.940 | 0.718 | 0.590 | 0.476 | 0.315 | 0.171 | 0.143
5.1V 15.7 12.7 8.97 6.80 5.62 4.20 2.97 2.36 1.59 1.23 0.930 | 0.713 | 0.586 | 0.472 | 0.312 | 0.170 | 0.142
525V | 14.0 11.4 8.31 6.33 5.34 4.11 2.93 2.31 1.55 1.19 0.916 | 0.708 | 0.581 | 0.467 | 0.310 | 0.170 | 0.142
5.4V 11.8 10.1 7.41 5.90 5.19 3.97 2.88 2.27 1.51 1.13 0.897 | 0.699 | 0.567 | 0.459 | 0.307 | 0.169 | 0.141

*1 This battery is also available with a flame retardant battery case resin (UL94 V-0).
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Charging Method Cut off voltage
Cycle use | Control voltage: 7.25 - 7.45V; Initial current: 1.36A or smaller Discharge current 0.17A- | 0.68A- 1.7A - 3.4A - 6.8A -
- — 9 0.68A 1.7A 3.4A 6.8A 10.2A
Trickle use | Control voltage: 6.8 - 6.9V; Initial current: 0.51A or smaller
Cut off voltage (V) 5.25 5.1 4.95 4.65 4.35
Influence of Temperature on Trickle life Cycle life vs Depth of discharge
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Constant-voltage and constant-current charge

characteristics for Trickle use

Constant-voltage and constant-current charge
characteristics for Cycle use

160 8
— Battery Voltage - 160 —_——— Battery Voltage 8
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Lc R064R5P*1 For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. | Trickle use | Control voltage: 6.8 - 6.9V: Initial current: 0.675A or smaller | Discharae current | 0-225A- | 0.9A- | 225A- | 4.5A- 9A -
9 0.9A 2.25A 4.5A 9A 13.5A
Dimensions (mm) Cut off voltage (V) | 5.25 5.1 4.95 4.65 4.35
. 475 | Terminal type
; %ﬂ Influence of Temperature on Trickle life Residual capacity vs storage period
m 120
70%1 & 48+1 87) 3
=l T O 100 L ool
? 8 - Charging Voltage % 80 590
= > 10 E 2275V /Cell S \ @1°p
O . 5 %0 T~
- 4 K 2 40 °Q 301°C 25°C
- 8 4 N > 40r (104FF)  (86°F) 77°F)
S S g ———— b
Vlr 5 i ~ S 20
- ) ' . 7 Battery case resin: D 8
Contents indicated (including the recycle marking, etc.) (69.2) ) (47.4)
are subject to change without notice. standard (UL94HB) 0.1 0 20 20 50 0 o 2 2 6 s : 0 12 : 2 16 : 18 20
g a: . . . Temperature (°C) Storage Period (Month)
Specifications Duration of discharge vs Discharge current
Nominal voltage 6V —— 30
Nominal capacity (20 hour rate) 4.5Ah 20 : : Constant-voltage and constant-current charge Discharge capacity by temperature
Length 70mm 10 4096 : characteristics for Trickle use and by discharge current
5 Width 48mm
imensions = P 257P :
Height 102mm S 5 . . — 160 8
o W : 140 Battery Voltage 7 120
Total Height 108mm o = 3 \ 3 - 0.3 L= T - = 0.05 CA
Approx. mass 0.72kg g AN : < | 120 [ Charge Quantity to-Discharge Quantity) | = o / i A
Ky R . > () < —
Terminal Faston 187 3 :O: 02 E 100 G Discharge 52 X 80t _ ;, ?gEA
TS _x 60 & TS gl 100 %(0.05 CA*20H) 4 G 2 60 C. / | 2CA
5 g | le] =2 50 % (0.05 CA*10H) > S ///// 3CA
Characteristics 5 O S 60} ) \ ® Charge 132 o - ——
2 30 ° o \ Charge Voltage 6.825 V Q O 40 =
20 hour rat 4.5Ah © 9.0 \§\ o012 4 \ (2.275V / Gell > © - '/
. our rate . 5 009G : S (@) \ Charge Cufrent 0.15 CA om 20 b= "
Capacity 10 hour rate 4.0Ah a SN \ A <l oo L\ (@ Temperture 25 °C (77 °F) | 4
@5°0) 5 hour rate 8.6Ah T 10 4500 ‘ © S~ Charge Current o L= ] ] ] ]
1 hour rate 2.8Ah *E:,  — \ | o 0 Bty s SR 0 20 -10 O 10 20 30 40 50
) Fully charged battery 'c 0 4 8 12 16 20 Battery t t °C
Internal resistance 250G 20mQ 3 5 : : ] attery temperature (°C)
(25°C) ; ; Charge Time (h)
40°C 102% : 1
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65% ] , : Discharge characteristics
) After 3 months 91% 1 1
Self(ggfg)arge After 6 months 80% 0.1 0.3 ' 1.0 3 0 30 00 75
After 12 months 64% Discharge current (A)
7
Watt Table (Wattage/Battery) 6.5 |y
cutorrv | 3min | 5min | 10min | 15min | 20min | 30min [45min | 1h | 1.5h | 2h 3h 4h 5h 6h | 10n | 20n | 24n = 6 § 5 — L
48v | 135 | 107 | 697 | 532 | 446 | 333 | 235 | 188 | 129 [ 999 | 744 | 571 | 472 | 379 | 251 | 1.36 |1.136 % — : \\ ; \\\
495v | 125 | 100 | 683 | 528 | 439 | 329 [ 233 | 188 | 127 | 992 | 740 | 568 | 468 | 378 | 250 | 1.36 | 1.133 © 5.5 : \\ \ : AN N \\
- . .
51V | 116 | 94 | e65 | 51.8 | 431 | 325 | 231 | 184 | 124 | 966 | 7.33 | 564 | 464 | 375 | 248 | 1.35 | 1.129 re) 5 \ : \ \ ; \ \
525V | 103 | 84 | 616 | 482 | 410 | 318 [ 227 | 180 | 121 | 932 | 721 | 560 | 460 | 370 | 246 | 1.35 |1.125 ks \ : \ 1125 A 045A 0-225A
54v | 87 74 | 55.0 | 449 | 399 | 307 | 224 | 177 | 118 | 888 | 7.07 | 553 | 449 | 364 | 244 | 134 |1.118 g 4.5 : 295 A
= 5 45A :
£ 4 135A —
Ampere Table (Ampere/Battery) o :
3.5
cutoffv | 3min | 5min | 10min [ 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h =
48V | 243 | 1913 | 1244 | 925 | 769 | 569 | 400 | 319 | 219 | 169 | 1.25 | 0.956 | 0.788 | 0.633 | 0.419 | 0.227 | 0.189 3
495V | 226 | 17.94 [ 1219 | 919 | 756 | 563 | 398 | 319 | 214 | 1.68 | 1.24 | 0950 | 0.781 | 0.630 | 0.417 | 0.226 | 0.189 o5
51v | 208 | 1681 | 11.88 | 9.00 | 7.44 | 556 | 394 | 313 | 210 | 1.63 | 1.23 | 0944 | 0.775 | 0.625 | 0.413 | 0.226 | 0.188 "o 1 5 4 6 8 10 20 40 60 5 4 6 8 10 20 40
5.25V | 185 | 15.06 | 11.00 | 838 | 7.06 | 544 | 388 | 3.06 | 2.06 | 1.58 | 1.21 | 0938 | 0.769 | 0.618 | 0.411 | 0.225 | 0.188 N
54v | 156 | 1331 | 981 | 7.81 | 688 | 525 | 381 | 300 | 200 | 150 | 1.19 | 0925 | 0.750 | 0.608 | 0.406 | 0.224 | 0.186 ||< (minute) ﬁ‘l‘ﬁ (hour) —)
*1 This battery is also available with a flame retardant battery case resin (UL94 V-0). Duration of dISCharge

Valve Regulated Lead-Acid Batteries 40 41 Valve Regulated Lead-Acid Batteries



Individual Data Sheets Panasonic Individual Data Sheets Panasonic

Lc R067R2P*1 For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. Cycle Use | Control voltage: 7.25 - 7.45V; Initial current: 2.88A or smaller Discharde current 0.36A- | 1.44A- | 36A- | 7.2A- | 14.4A-
K " 9 1.44A 3.6A 7.2A 14.4A 21.6A
. . Trickle Use | Control voltage: 6.8 - 6.9V; Initial current: 1.08A or smaller
Dimensions (mm) Cut off voltage (V) 5.25 5.1 4.95 4.65 4.35
s o Tefmifza' E_VPL; Influence of Temperature on Trickle life Cycle life vs Depth of discharge
option
o—on 1]
: | | 7 i 100
15@8‘2 3452 g Chargi <=
- — D o7EN\ /O X -
wm o z 10} — S \ ~—
2 NS = B ~
"T T' F% | \\\ 8 60 Discharge Discharge Discharge
_§ ; \\\‘ - § 20| Depth 100 %  Depth 50 % Depth 30 %
00 o} S L Ambient Temperature
=0 20
! 2 I 25 °C (77 °F)
" 0.1 0 :
C’l 0 20 40 60 0 400 800 1200
150.2 332 . Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) Battery case resin:
are subject to change without notice. standard (UL94HB) Discharge capacity by temperature
o ] ] ) Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
120
. 120
Nominal voltage 6V 30 'g
. : X : g 100 100 k [ e d 8:250(iA
Nominal capacity (20 hour rate) 7.2Ah 20 . c R //—_—-_"_ 05 CA
: I X ] — |01GA
Length 151mm 40 : .% 80 |- \ ? < 80 B _%/5— 1CA
Width 34mm 10 - : 28 60 ~ P *?; U /// — Son
Dimensions - — N\ : o 40 °C 30/°c 25 °Q g .- / /
Height 94mm 5 5 % o z 40} (104°F  @6°H | |a7°H) 8 9, 7//"
Total Height 100mm < AN ' 3 20 |z
o 3 Q 20 /
©
Approx. mass 1.26kg < : o ole- \ \ \
pE : \ : 0 B — ‘ 20 -10 O 10 20 30 40 50
Terminal Faston 187 or S %\ 0 2 4 6 8 10 12 14 16 18 20 Battery temperature (°C)
Faston 250 with hole 5 X 60 : Storage Period (Month) ry p
kS P .
A c g :
Characteristics 9 30 = : Constant-voltage and constant-current charge Constant-voltage and constant-current charge
© : . . g . . L.
20 hour rate 7.2Ah 5 - x\ characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 6.8Ah o T N\
(25°C) 5 hour rate 6.3Ah T q0 15-°G \ 160 8 160 8
1 hour rate 4.9Ah 2 ; —~\ — 140 Battery Voltage 7 - 0.8 P Battery Voltage
. Fully charged battery = <lo3s § g ) ; ) = zF 140 1= _~~" Charge Quantity (to-Distharge Quantity) ’ —
Internal resistance 25°C) 11mQ = 5 o S 499 | Charge Quantity (to-Digcharge Quantity f g = SL < 400 [~ | 1=
tF 2 —— - L-- X | o6 2 . o
- - 5 £ 100 —— @ bischargs 58 S E100 t D Discharde 15 §
20°C 102% tfo2 s T 00 % [0.05 cava H) = o c == 100 % (0.05 CA*20H) 3
Temperature dependency 25°C 100% =1 “ 5 80} /’ s g % 05 CA*10$) 14 g g — S 80 / == 50 % (0.05 CA*10H) 40
of capacity (20 hour rate) 0°C 85% % | o v o (®Charge < olLL04 & (@) Charge >
-15°C 65% 9 2 % 60 \ L7 Charge Voltage 6.825 3 @ % g‘; 60 - (Czhi;gsyoni?e 7.35 138 g
S -01 & i ’ 2275V / Gell) 1o % = = : el £
Self discharge 226( g montEs g;z;o 0.1 0.3 1.0 3 10 30 100 6 (_::) 40 ,’x\ \ Charge Curfent 0.15 CA 2 8 g | 0.2 g 40 //\ €harge Current 64 \40 : 2 S
(25°C) er 6 months 6 Disch A — 20 |1+ () remperature 25-°G (77 °F) | 1 O O 20 N (®Temperature 25 °C (77 °F) 1
After 12 months 64% ischarge current (A) SN AL VR Currerit o N—~— Charge Current
0 0 e 0 | 0 L I— —— 0
0 4 8 12 16 20 0 2 4 6 8 10
Watt Table (Wattage/Battery) Charge Time (h) Charge Time (h)
cutoftv [ 3min | 5min | 10min | 15min | 20min | 30min |45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h
48V | 216 | 171 111 | 851 | 71.3 | 532 | 376 | 300 | 207 | 16.0 [ 119 | 914 | 755 | 6.07 | 402 | 2.18 | 1.82 Discharge characteristics
4.95V | 201 160 | 109 | 845 | 702 | 527 | 37.3 | 300 | 203 | 159 | 11.8 | 9.08 | 749 | 6.04 | 400 | 217 | 1.81
51V | 185 | 150 | 106 | 82.8 | 69.0 | 521 | 37.0 | 295 | 198 | 155 | 117 | 9.02 | 743 [ 6.00 | 396 | 217 | 1.81 7.5
525V | 165 | 134 99 771 | 655 | 509 | 36.4 | 289 | 194 | 149 [ 115 | 896 | 737 | 592 | 394 | 216 | 1.80 s 7
54V | 139 | 119 88 719 | 638 | 491 | 358 | 283 | 189 | 142 [ 113 | 884 | 719 | 583 | 390 | 215 | 1.79 o 657 v
(@] 6 2
© — . — ‘ ~ ‘
= 55 . N\ . \ N .
Ampere Table (Ampere/Battery) 2 5 5 ™ \ : N\ 06 A
cutoftv [ 3min | 5min | 10min | 15min | 20min | 30min |45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h T 45 ; 3 6‘ A 1.8A 0.72 A‘ '
48V | 389 | 306 | 199 | 148 | 123 | 91 6.4 5.1 3.5 27 | 200 | 150 | 1.26 | 1.00 | 067 | 0.36 | 0.30 £ 4 216 A L 72A — 3
495V | 361 | 287 | 185 | 148 | 121 | 9.0 6.4 5.1 3.4 26 | 200 | 150 | 125 | 1.00 | 067 | 0.36 [ 0.30 qg) 35 3 3
51V | 333 | 26.9 | 19.0 [ 144 | 119 | 89 6.3 5.0 3.3 25 | 195 | 150 | 124 | 1.00 | 066 | 0.36 | 0.30 = 3
525V | 296 | 241 | 176 | 134 | 113 | 87 6.2 4.9 3.3 25 | 195 | 150 | 123 | 1.00 | 066 | 0.36 | 0.30 25
54v | 250 | 213 | 157 | 125 [ 110 | 84 | 61 | 48 | 32 | 24 | 100 | 150 | 120 | 1.00 | 065 | 035 | 0.30 0o 1 2 5 10 20 40 60 2 4 6 810 20 40
k (minute) ¢ (hour) >
*1 This battery is also available with a flame retardant battery case resin (UL94 V-0). Duration of discharge

Valve Regulated Lead-Acid Batteries 42 43 Valve Regulated Lead-Acid Batteries



Individual Data Sheets Panasonic Individual Data Sheets Panasonic

Lc R06 1 2P*1 For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 — 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 7.25 - 7.45V; Initial current: 4.8A or smaller Discharde current 06A- | 24A- | 6A- 12A- | 24A-
X — gecu 2.4A 6A 12A 24A 36A
. . Trickle use | Control voltage: 6.8 - 6.9V; Initial current: 1.8A or smaller
Dimensions (mm) Cut off voltage (V) 5.25 5.1 4.95 5.65 435
Terminal type (option) Influence of Temperature on Trickle life Cycle life vs Depth of discharge
4.75.
I g |
Vel D A R WA A L § 100 120
Jﬂ\/ N \/% B — E ‘ ‘
& & 100 [/ —
187) 8 Char <
50t1 151115 > D 07BN /O X
—0.5 -05 % 635 Z 10 — 2275V Celt < 80
(16) ‘ (130.3) = [ | ° ——— > 60
2 = N TS ] § |
I - - é \\ g Discharge Discharge Blschargi
40 ° epth 30%
0| o 1 NS 8 [ Depth T00%  Depith 50%
oo (250) g \\\‘ 20 Ambient Temperature
- »n i 0 25°C (77 °F)
o ‘ ‘ ‘ ‘
. 0.1 0 20 20 = 0 200 400 600 800 1000 1200
El Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) (49.2) (1502) ! ?att:wdc:ajfgtfzig:
are subject to change without notice. standard ( ) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
: g 120 120
Nominal voltage [9\% —— 30 g 100 0.05 CA
. . - /___
Nominal capacity (20 hour rate) 12Ah 20 S < 100 //’-— g'; g/A\
o 80 | X | /// ..
Length 151mm =N 5PC > 80 . ':¢/¢/ ?_ggA
Wi 10 £ e0f (41 °F) S 60 [T — ——— 20A
idth 50mm = e= @ - — — 3CA
Dimensions N\ P 40 °C 30 fC 5°Q o gy |- _L— /
: - A\ > 40 © .
Helght 94mm g 5 \ ' -05 (1 04 oF) (86 oF) 77 eF-) O 20 - - ’//
Total Height 100mm £ 4 : : g 2 _ ,%
) T T > 0 - L L L
Approx. mass 2.00k o : \ 25°C o 0 : : : : : _ _
PP - 1:7 & : < / 0 2 4 6 8 10 12 14 16 18 20 20 -0 0 10 20 30 40 50
. aston 187 or KA F -t : Battery temperature (°C
Terminal Faston 250 with hole 8 : : Storage Period (Month) i P C)
T > 60 ; ;
5 0fC ‘
Characteristics 5 30 5 AN Constant-_vo_ltage ancfl constant-current charge Constant-_vo]tage and constant-current charge
B ' \ characteristics for Trickle use characteristics for Cycle use
20 hour rate 12.0Ah 5 :
Capacity 10 hour rate 11.3Ah a Ul PC NN T 160 8
(25°C) 5 hour rate 10.4Ah 2 10 : : \ — Battery Voltage = 160 Battery Voltage 8
1 hour rate 8.1Ah =} ; : = ~ 140} —d- [ {7 0.8 140 | /777 F 17
= < | — L — - do .
£ ) 0.3 E\Q, L~ Charge Quantily (to-Discharge Quantit S < < /’/ Charge Quantity (to-Discharge Quantity) =
) Fully charged battery S = 120 arge uar arge Quantity)| g = Ol —120 6 <
Internal resistance (25°C) 15mQ = 5 = > /____—__—____ o = os = /, p
15 = 100 / —-(DDischarge 15§ k7 E100 (i) Discharge 52
10°C 102% Slo02 / Rl — 100 % [0.05 CA*2$H) = ol 5 == 100 % (0.05 CA30H) £
Temperature dependency 25°C 100% o 8 80 / ’ = 50%(0- 43 5 04 & 80 | === 50 %(0.05 CA"10H) 14 g
i ° 9 — ) “ @Charge > O g (2: Charge
of capacity (20 hour rate) 0°C 85% g % 60 [ / ;7 \ e e 6825 13 . pt ° 60 Ghargs Vatage 7,351 3 >
o 9 O ol :
Yo e ' ‘ o R 2% | | 5[0z § i |2 %
. After 3 months 91% 0.3 1 3 10 100 O 7\ Charge Current 0.15 CA m cl"° < B 40 . b K
Self ggfgarge After 6 months 82% Discharge current (A) 30 - &} 20 | ,,l \\ \\@Tempera ure 25 °G (77 °F) { 1 o | O 20 \@ Temperature 25 °C (77 F), 1
( ) After 12 months 64% 9 0 0 A Seeleo [ har Qurrent 0 0 0 | & ge Current 0
0 4 8 12. 16 20 0 2 4 6 8 10
Watt Table (Wattage/Battery) Charge Time (h) Charge Time ()
Cutoftv | 3min | 5min | 10min | 15min | 20min | 30min | 45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h
48V | 340 | 279 | 192 | 149 | 124 | 913 | 687 | 524 | 351 | 272 [ 19.0 | 144 | 120 | 109 | 666 | 3.61 | 3.01 Discharge characteristics
495V | 325 | 269 | 186 | 144 | 121 | 883 | 675 | 518 | 350 | 271 | 189 | 144 | 120 | 109 | 666 | 3.61 | 3.01 25
51V | 304 | 253 | 181 | 141 | 118 | 883 | 669 | 512 | 345 | 269 | 187 | 144 | 120 | 108 | 6.60 | 3.61 | 3.01 '7
525V | 278 | 237 | 171 | 136 | 115 | 86.0 | 66.3 | 501 | 342 | 266 | 184 | 143 | 12.0 | 108 | 660 | 3.60 | 3.00 > 65
5.4v | 247 | 217 | 161 | 131 | 113 | 831 | 61.6 | 489 | 331 | 260 | 181 [ 142 | 119 | 107 | 654 | 359 | 2.99 o '6 Te j : — L |
o] — ‘ ~L_ TN T~
% 5.5 N ‘ D ; \ \\ NN
Ampere Table (Ampere/Battery) > 5 \\ : \h \ : 3A 12A O06A
© 4.5 : .
Gutoftv | 3min | 5min | 10min | 15min | 20min | 30min | 45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h _g 4 : 12 A 6A :
48V | 61.1 | 501 | 343 | 2509 | 213 | 156 | 11.7 | 890 | 595 | 460 | 320 | 241 | 201 | 1.81 | 1.11 | 0.602 | 0502 £ 3.5 A ‘ :
495V | 584 | 482 | 333 | 250 | 208 | 151 | 115 | 880 | 592 | 458 | 3148 | 241 | 2.01 | 1.81 | 1.11 | 0.602 | 0.502 2 3
51V | 546 | 454 | 32.4 | 245 | 203 | 151 | 11.4 | 870 | 585 | 455 | 3815 | 2.41 | 200 | 1.80 | 1.10 [ 0.601 | 0.501 25 : : .
525V | 500 | 426 | 306 | 236 | 199 | 147 | 113 | 850 | 580 | 450 | 310 | 240 | 2.00 | 1.80 | 1.10 | 0.600 | 0.500 0o 1 2 5 10 20 40 60 2 4 6 810 20 40
54V | 445 | 389 | 287 | 227 | 194 | 142 | 105 | 830 | 560 | 440 | 305 | 238 | 1.99 | 1.79 | 1.09 | 0598 | 0.498 k (minute) e (houn) )l
. Duration of discharge
1 This battery is also available with a flame retardant battery case resin (UL94 V-0).
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Lc R06 1 5P For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 7.25 - 7.45V; Initial current: 6A or smaller Discharae current 0.75A - 3A - 7.5A - 15A - 30A -
: — 9 3A 7.5A 15A 30A 45A
. . Trickle use | Control voltage: 6.8 - 6.9V, Initial current: 2.25A or smaller
Dimensions (mm) Cut off voltage (V) 5.25 5.1 4.95 4.65 4.35
Terminal type (option) Influence of Temperature on Trickle life Cycle life vs Depth of discharge
475,
== 120
1o—0—0n 1t ~_
B! A e | o [
(187) 8 Chargt <3
50t 5 151543 = 05 > 10} — 2275 V/ Cell < 80
(16 (130.3) £ | o ——— = \
== o = s 60 ; .
E—m - = "I | \\\ 3 Discharge Discharge Dlschargi
9 I S a0l Depth 100%  Depth 50% Depth 30%
5__ S 1 \‘\\“ O
a0 (250) o < 20 Ambient Temperature
gt »n I 25°C (77 1F)
3 0. 0 ‘ ‘
2 ) 20 40 60 0 400 800 1200
Vl Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) (49.2) (150.2) t Battery case resin:
are subject to change without notice. standard (UL94HB) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
o 120 120
Nominal voltage [9\% 30 =
- ‘ 100 0.05 CA
Nominal capacity (20 hour rate) 15Ah 20 : : ﬁé \\ _ 100 ///— —— i
; o i) 80 \\ S 80 — // — | 02cA
Length 151mm : C = 5°C - L. / [ | osca
) 10 \ ‘ 5w NI~ R 5 60 |- - —— | o
) ) Width 50mm B 60 ~C S / //_ 2CA
Dimensions - oamm - - . D; 0 40 °C 30 °C 25 °C % 40 . " _ ~_— / 3CA
9 5 5 5 590 £ (104°F) | (86 °F) (77 °F) O . / 7
Total Height 100mm 2 ¢ £ g o 20 |-~ /
=~ <
Approx. mass 2.10kg o 3 o 0 ‘ \ \ \ s 0 - : : :
' Faston 187 o 5 : 0 2 4 6 8 10 12 14 16 18 20 20 10 0 10 20 30 40 50
Terminal Faston 250 with hole 5 ; N ER e A Storage Period (Month) Battery temperature (°C)
@ X 60 : :
T A ; \C
Characteristics 2 20 e \\\\ Constant-voltage and constant-current charge Constant-voltage and constant-current charge
O : - - - - -
20 hour rate 12.0An £ \\ \ characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 11.3Ah 5 A RN\
(25°C) 5 hour rate 10.4Ah o -159CG | 160 Battery Voltade 8 | 160 Baltery Voltage 8
1 hour rate 8.1Ah 2 10 \\ d — 140 —— Y 9 7 0.8 140 |21 i : i 7
2 AN SF 0.3 § 12 L Charge Quantity (to-Discharge Quantity) | x S = L 'I‘—,/ Charge Quantity (to-Discharge Quantity) s
. Fully charged battery = = 0 — 6 = O —120 6 <
Internal resistance 05°G 15mQ £ 5 \ = > — . o [ o6 2 / — P
(25°C) = 3] £ 100 -~ __-(DDischarge 15 % =70 E100 v (1) Discharge § 59
° 9 02 ® - == 100 % (0.05 CA*20H) = o g / / =72 100 % (0.05 CA20H) S
40°C 102% 3 3 e 80 V2 =50 (.05 CAMTOR) 42 5[ g4 2 80 === 50 % (0.05 CA*10H) 40
Temperature dependency 25°C 100% P —H (@) Charge - oL ] [/ @) Charge i
of capacity (20 hour rate) 0°C 85% < 8) 60 S Charge Voltage 6.825 3 o) g) g 60 -Charge-Veltage 7-35V——— 3 .
-15°C 65% SF01 T 4ol v (2.275V / Cell) 12 % 5| 02 & 40 (245Vv/Cel) 5 E
1 O S LY Charge Current 0.15 CA m clk"° < //\ \ Eharge-turrent 8.4 €A g
Self disch After 3 months 91% B 20 /’ \\ (3) Temperature 25 °G (77 °F) 4 1 o o 20 \ (3) Temperature 25 °C (77 °F) 1
e (2|§°(:C)arge After 6 months 82% 0.3 1 3 10 30 100 [’ | === _ __Sharge Currert B 0 ¥ went
After 12 months 64% Discharge current (A) -0 0 === 0 — 0 ‘ 0
0 4 8 1? 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Watt Table (Wattage/Battery)
cutoffv | 3min | 5min | 10min | 15min | 20min | 30min [45min | 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20nh | 24h Discharge characteristics
48V | 425 | 341 | 228 | 175 | 146 | 108 | 787 | 617 | 420 | 325 | 236 | 180 | 149 | 126 | 808 | 438 | 3.65 75
495V | 399 | 323 | 222 | 172 | 143 | 106 [ 77.8 | 614 | 414 | 323 | 234 | 179 | 149 | 126 | 805 | 437 | 3.65 - '7
51V | 370 | 304 | 216 | 168 | 140 | 106 | 771 | 604 | 407 | 317 | 232 | 179 | 148 | 125 | 797 | 436 | 3.64 = 6.5 b+
525V | 333 | 277 | 202 | 159 | 135 | 103 | 76.1 | 591 | 401 | 309 | 228 | 17.8 | 147 | 124 | 795 | 435 | 3.62 S 6 L ‘
— . ™
54V | 288 | 249 | 184 | 150 | 132 | 100 | 731 | 578 | 388 | 298 | 224 | 175 | 144 | 122 | 7.87 | 433 | 3.60 ! 55 T~ : N : \ ™ N
o N : N \
> 5 \ 3 N N a7sa 15A 075A
m . .
Ampere Table (Ampere/Battery) k= 4 2 \ : 15A 7.5 A
cutoftv | 3min | 5min | 10min | 15min | 20min | 30min [45min | 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20n | 24h % 35 45 A ‘
48v | 765 | 612 | 40.6 | 304 | 252 | 185 | 134 | 105 | 741 | 549 | 396 | 3.01 | 249 | 210 | 1.35 | 0.730 | 0.609 - 3
495V | 71.8 | 58.0 | 39.7 | 299 | 247 | 182 | 133 | 104 | 7.01 | 545 | 394 | 300 | 248 | 2.090 | 1.34 | 0.728 | 0.608 25
51V | 666 | 545 | 386 | 292 | 242 | 181 | 131 | 103 | 6.89 | 536 | 390 | 2.99 | 246 | 2.08 | 1.33 | 0.727 | 0.606 0 1 2 4 64810 2 40 60 2 4 6 810 20 o
k (minute ) e (hour) >l
525V | 59.9 | 49.8 | 36.1 | 276 | 233 | 176 | 130 | 10.0 | 678 | 522 | 384 | 297 | 245 | 2.07 | 1.33 | 0.725 | 0.604 D 718 7
54V | 518 | 446 | 329 | 261 | 227 | 17.0 | 125 | 9582 | 658 | 503 | 377 | 294 | 241 | 204 | 1.31 | 0.722 | 0.601 Duration of discharge
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Lc R1 2 1 R3PG For main and standby power supplies. Expected trickle VdS
- design life: 6 — 9 years at 20°C according to Eurobat.
G196049
Dimensions (mm)
Terminal type
4.75
i . £
[
{ o
© 3}
3 4 I [

= | S
T Yo}
=
(187) 47.5+1 9741 <
(30.8) (46.44) |~

5 £ i -~

|
‘ H
o
” | | X
| ‘ | 1y
(47) (96.5)
Contents indicated (including the recycle marking, etc.) ) g
are subject to change without notice. Battery case resin: standard (UL94HB)

Specifications Duration of discharge vs Discharge current
Nominal voltage 12v 30
Nominal capacity (20 hour rate) 1.3Ah 20
Length 97mm 40-°C
Width 47.5mm 10 . :
Dimensions - \R\N :
Height 50mm = 5 :\\ :
Total Height 55mm 2 AN 5550
= 3 k
Approx. mass 0.59kg %
Terminal Faston 187 & :
< | P \Q/ el
3 :
2 X 60 . .
. g . 0°C .
Characteristics o \
S 30
20 hour rate 1.3Ah = \\
Capacity 10 hour rate 1.2Ah s | LT o Asla ] \ 111
(25°C) 5 hour rate 1.05Ah o - ™ . \
1 hour rate 0.85Ah © 10 .
=] T S N I AV B O
c N\
Internal resistance Fully chargoe d battery I0MQ é
(25°C) < 5
40°C 102% 3
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
. After 3 months 91% 1
Self discharge After 6 months 82% 0.03 0.1 0.3 1 3 10
(25°C) : :
After 12 months 64% .
Discharge current (A)
Watt Table (Wattage/Battery)
Cut-offV| 3min | 5min | 10min | 15min [ 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V 78.1 61.6 40.2 30.7 25.8 19.2 13.6 10.8 7.49 5.78 4.32 3.30 2.73 2.22 1.46 0.787 | 0.657
9.9V 72,5 57.8 39.4 30.5 25.3 19.0 13.5 10.8 7.34 5.68 4.30 3.28 2.70 2.21 1.45 0.784 | 0.654
10.2V | 66.9 54.2 38.4 29.9 24.9 18.8 13.4 10.6 7.19 5.54 4.25 3.26 2.68 2.19 1.44 0.782 | 0.652
10.5V | 59.4 48.5 35.6 27.8 28.7 18.4 13.1 10.4 7.04 5.34 419 3.24 2.66 2.16 1.43 0.780 | 0.650
10.8V | 50.2 42.9 31.7 26.0 23.0 17.7 12.9 10.2 6.82 5.13 4.08 3.24 2.60 2.16 1.41 0.758 | 0.650
Ampere Table (Ampere/Battery)
Cut-offV| 3min | 5min | 10min | 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V 7.02 5.53 3.59 2.67 2.22 1.64 1.16 0.921 | 0.634 | 0.484 | 0.363 | 0.276 | 0.228 | 0.185 | 0.122 | 0.0655 | 0.0655
9.9V 6.52 5.18 3.52 2.65 2.18 1.63 1.15 0.921 | 0.621 | 0.480 | 0.361 | 0.274 | 0.226 | 0.184 | 0.121 | 0.0654 | 0.0545
10.2V | 6.01 4.86 3.43 2.60 2.15 1.61 1.14 0.903 | 0.609 | 0.468 | 0.358 | 0.273 | 0.224 | 0.183 | 0.120 | 0.0652 | 0.0543
10.5V | 5.34 4.35 3.18 2.42 2.04 1.57 1.12 0.885 | 0.596 | 0.451 | 0.352 | 0.271 | 0.222 | 0.181 | 0.119 [ 0.0650 | 0.0542
10.8V | 4.51 3.85 2.83 2.26 1.99 1.52 1.10 0.867 | 0.578 | 0.433 | 0.343 | 0.271 | 0.217 | 0.181 | 0.117 [ 0.0632 | 0.0542
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Charging Method Cut off voltage
Cycle use | Control voltage: 14.5 - 14.9V; Initial current 0.52A or smaller Discharge current 0.065A- | 0.26A- | 0.65A - 1.3A- 2.6A -
- — 9 0.26A 0.65A 1.3A 2.6A 3.9A
Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 1.08A or smaller
Cut off voltage (V) 10.5 10.2 9.9 9.3 8.7
Influence of Temperature on Trickle life Cycle life vs Depth of discharge
100 120
@ 100 [~
8 Char <
Z 10 — 2.275 V/ Cell S 80
£ ~—— 2 60 \
4 SN 8 Discharge Discharge Discharge
8 1L \\\ - g 40 Depth 100% _ Depth 50% Depth 30%
2 ~o~ O
$ ~ 20 + Ambient Temperature
- 25°C (77 °F)
01 0 | 1 !
0 20 40 60 0 400 800 1200
Temperature (°C) Number of Cycles (Times)
Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
o 120 120
5 100 e 100 L [0ien
o I /—/——; 0.1 CA
= 02 CA
_S 80 |- \\ P < 80 /7/7// ?-égA
) o, - .-
2 S 60} \\\\ (41°F) % 60 |- _— /,/ 2CA
o = ~ ] +— / —  |3ca
< 10 °C 30°C 25°C g ol-” ///
2z 104 F) | (86 °F) 77°F) 8 T /
& 20 | 20} --"] //
o
g o o= ‘ ‘
0 2 4 6 8 10 12 14 16 18 20 -20 -10 0 10 20 30 40 50
Storage Period (Month) Battery temperature (°C)

Constant-voltage and constant-current charge
characteristics for Trickle use

Constant-voltage and constant-current charge
characteristics for Cycle use

- 160 Battery Volt 16 - 160 __Ll_ Battery Voltage 16
- 140} _1l_ atlyry Yoltape 114 o8 1402 TF : T 114
<lo3 - ) ) ) — e L L, _-7 Charge Quantity (to-Discharge Quantity) —
o < 120 r Charge Quantity (to-Discharge Quantity) | 15 = oL < 190 f== 122
= > — ~ >
& £ 100 — P pisctarge = 1 ® 2126 Z400 | Goscnarge 108
0 =t / [~ == P charge . E ) c / ="=100 % (0.05 CA*20H) ..g
tlo2 & . = 100 % (0.05 CA*20H) = s 5 / / e . =
3 S 80 ’ i- i lg © S 80 50 % (0.05 CA*10H) g ©
3 3 . 2= 50 % (0.05 CA*10H) = 3lLo4 & /17 @) Charge >
ol o 60F { |/ @Charge {16 o o 60 Y /N Gharge Voltage14-70/V. 6 >
o o \ L/ Charge Voltage 13.65 g o o N \ 245/ Gl k9]
g — 0.1 _::6 40 ,k\, “2h§r7g5ev(){1r 2'[']10 15Ch 4 g _g R 0.2 g 40 \ tharge Current 6-4€ 4 g
o ) 20 //, . N @k porature 25 By ) B o 20 // \ N (3) Temperature 25 °C (77 °F) >
o [ R s Currertt 0 0 o \‘ —Charge Current ;
—0 === —
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Discharge characteristics
15 :
s |
8) 12 ‘e :
(_*E 1 = N \\‘ \\\ \\\\ \\
g 10 \ NN\ 013a 0065A ]
5 \ 0.325 A '
g 9 \ 0.65
= 7
()
~ 6
5 ‘ :
0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
k (minute ) ¢ (hour) »
Duration of discharge
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Lc R1 22R2PG For main and standby power supplies. Expected trickle VdS
- design life: 6 — 9 years at 20°C according to Eurobat.
G188151
Dimensions (mm)
Terminal type b 4.75 |
By )
(187)
177443 341
(172.8) (10.1
I
_ [yl
H (W
o
w
I
! |
(176) g\ (33.5)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

Battery case resin: standard (UL94HB)

Specifications Duration of discharge vs Discharge current
Nominal voltage 12v 30
Nominal capacity (20 hour rate) 2.2Ah 20 :
N Q
Length 177mm \ LY
Width 34mm 10
Dimensions
Height 60mm T 5 X 25°C
Total Height 66mm o 2 :
e T 3
Approx. mass 0.8kg ©
e
Terminal Faston 187 3 %
= 20\
ke :
5 =60 \N
. c Ade EN
Characteristics L ue :
b 30
—
20 hour rate 2.2Ah S 4
Capacity 10 hour rate 2.0Ah -?_D_LJ \ \
(25°C) 5 hour rate 1.8Ah g
1 hour rate 1.3Ah % 10
C
. Fully charged battery =
Internal resistance (25°C) 70mQ g 5
40°C 102% 3
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
Self discharae After 3 months 91% -~ _ 1
charg After 6 months 82% 0.03 01 0.3 1 3 10
(25°C) After 12 h 649 i
er 12 months % Discharge current (A)
Watt Table (Wattage/Battery)
Cut-offv| 3min | 5min | 10min | 15min | 20min | 30min | 45min | 1h 1.5h 2h 3h 4h 5h 6h 10h | 20h | 24h
9.6V | 132 104 | 681 | 520 | 436 | 325 | 230 | 184 | 126 | 977 | 727 | 559 | 461 | 371 | 246 | 1.33 | 1.1
99V | 123 | 978 | 66.7 | 51.7 | 429 [ 322 | 208 | 184 | 124 | 970 | 724 | 555 | 458 | 369 | 2.45 | 1.33 | 1.11
102V | 113 [ 916 | 650 | 506 | 422 | 318 [ 226 | 18.0 | 121 | 944 | 716 | 551 | 454 | 366 | 242 | 1.32 [ 1.10
10.5V | 101 821 | 602 | 471 | 401 | 311 | 222 | 176 | 119 [ 912 | 705 | 548 | 450 | 362 | 241 | 1.32 | 1.10
108V | 85 72.6 | 53.7 | 439 [ 390 [ 300 | 219 | 173 | 115 | 868 | 691 | 540 | 439 | 356 | 2.38 | 1.31 | 1.09
Ampere Table (Ampere/Battery)
Cut-offv| 3min | 5min | 10min | 15min | 20min | 30min | 45min | 1h 1.5h 2h 3h 4h 5h 6h 10h | 20h | 24h
96V | 119 | 935 | 6.08 | 452 | 376 | 278 | 1.96 | 1.56 | 1.07 | 0.825 | 0.611 | 0.468 | 0.385 | 0.309 | 0.205 | 0.111 [0.0926
99V | 110 | 877 | 596 | 449 | 370 | 275 | 1.94 | 156 | 1.05 | 0.819 | 0.608 | 0.464 | 0.382 | 0.308 | 0.204 | 0.111 [0.0923
102V | 102 | 822 | 581 | 440 | 364 | 272 | 1.93 | 153 | 1.03 | 0.798 | 0.602 | 0.461 | 0.379 | 0.306 | 0.202 | 0.110 [0.0920
105V | 9.0 7.36 | 538 | 4.00 | 345 | 266 | 1.89 | 150 | 1.01 | 0.770 | 0.593 | 0.458 | 0.376 | 0.302 | 0.201 | 0.110 | 0.0917
108V | 7.6 651 | 480 | 3.82 | 336 | 257 | 1.86 | 1.47 | 098 | 0.733 | 0.581 | 0.452 | 0.367 | 0.297 | 0.199 | 0.109 | 0.0911
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Charging Method Cut off voltage
Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 0.88A or smaller ) 0.011A-| 0.44A- 1.1A - 2.2A - 4.4A -
Discharge current 0.44A 1.1A 2.2A 4.4A 6.6A
Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 0.33A or smaller
Cut off voltage (V) 10.5 10.2 9.9 9.3 8.7
Influence of Temperature on Trickle life Cycle life vs Depth of discharge
100 120 | ‘
£ , 100 === —
ko) Cnar <3
> 10} — 2,275\ 4/ Cell S 80
£ - £ 60
= Mi—
2 —~ g Disharge | Disorage Deph c0%
9 -1 \\‘ ~— 8 40 Deptn—To0 Ueptnyu 7o
g — 20 Ambient Temperature
%) I 0 ‘ 25|°C (77 °F) ‘ )
0.1
0 20 20 50 0 200 400 600 890 1000 1200
Temperature (°C) Number of Cycles (Times)
Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
° 120 120
] 0.05CA
o 100 *\ 100 | /_= 0.1CA
5 NN | g e ] L1
'g 80 \\\ ‘ 5°C B °; 80 - / — | 050"
= P . " 1CA
28 eof \\\ (41 °F) 5 60 |- — 2CA
D S N ~ I . 7 —  |asca
ol a0°c| |30°C  25°C § 40" L ——
z (104°F) | (86 °F) (77 °F) & sol: I
g 20 | -
§ 0 d :% I ! ! |
0 PP 20 -1 10 2 4
0 2 4 6 8 10 12 14 16 18 20 0 0o 0 0 0 ?0 0 %0
Storage Period (Month) Battery temperature (°C)

Constant-voltage and constant-current charge

Constant-voltage and constant-current charge

characteristics for Trickle use characteristics for Cycle use
B 160 16 | 160 Battery Voltage 16
~ 140 Battery Voltage 14 0.8 _ 140 |-2""=% 14
<los ¢ P - ; ) — < e ,» _~-~ Charge Quantity (to-Discharge Quantity) —
o S 4ok Charge Quantity (to-Discharge Quantity) | 15 = oL < 490 f== L 122
=L = ——— o o6 2 _— . v
c = 100 P - N R == 10 @ € =100 1) Discharge 10 ©
o = L~ [ --Upschan S @ c == 100 % (0.05 CA*40H) S
502 g 8o | L = 100%10.05 ct\*zxu) lg © ol 2 80 / / == 50 % {0.05 CA*10H) 8§ ©
3 3 y O.aso%<.oscA1o) 2 3lLo4 & @ Charge >
o™ \Y4 7\ 2 arge > i ] >
c ué) 60 /‘ L7 \ Charge Voltage 13.65 6 E SL aé‘) 60 (C;irsgz )Itzljlg;e oV 6 E)
g — 0.1 g 40 /=\’ ,?hZZ;\:;{” 2'[:)‘ 015 Ch 4 g 2 | 0.2 g 40 tharge Cyrrent 64 € 4 g
oL o 20 (,’ < NG perature 25 od @75y | o ol o 20 | \%ﬂur(&c25°c(77 °F) | 2
4 Semeao o Current 0 arge Current
L0 0 Il s 0 - 0 ! — ——— 0
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Discharge characteristics
15 :
= 14
< 13 :
o L] ’ .
o 12 — i
E 11 ™ - \\ \\‘ : \\ \\\ \\
2 10 N N\ \\ : 022a O11A
T 9 \ \ 11A  O55A
o= 7
)
~ 6
5 :
0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
k (minute ) D¢ (hour) >

Duration of discharge
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LC-R123R4PG

For main and standby power supplies. Expected trickle
design life: 6 — 9 years at 20°C according to Eurobat.

(VdS

G191053

Dimensions (mm)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

E :

(8)
R

0
/
_lles

(133) (66.5)

(0.3)

Battery case resin: standard (UL94HB)

Specifications Duration of discharge vs Discharge current
Nominal voltage 12v
9 30
Nominal capacity (20 hour rate) 3.4Ah 20
Length 134mm 40°C
Width 67mm 10 :
Dimensions ;
Height 60mm = :
S s N\
Total Height 66mm 8 | 259C
Approx. mass 1.2kg o 3 \‘\
Terminal Faston 187 E
e L 1 TN
T X 60 0°C \
. g S .
Characteristics c 7
o 30 :
20 hour rate 3.4Ah © /
Capacity 10 hour rate 3.0Ah 5 [
25°C) 5 hour rate 2.7Ah a b 415-°C- - A\
1 hour rate 2.1Ah T 10 :
]
Internal resistance Fully chargoe d battery 60mQ £
(25°C) 3 5
40°C 102%
Temperature dependency 25°C 100% 3
of capacity (20 hour rate) 0°C 85%
-15°C 65%
0,
Self discharge After 3 months 91 DA: 1
(25°C) After 6 months 82% 003 01 03 1 3 10
After 12 months 64% .
Discharge current (A)
Watt Table (Wattage/Battery)
Cut-offV| 3min | 5min | 10min | 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V 204 161 105 80.4 67.4 50.3 35.5 28.4 19.6 15.0 11.3 8.63 713 5.80 3.81 2.06 1.72
9.9V 190 151 103 79.8 66.3 49.7 35.3 28.4 19.2 14.9 11.2 8.58 7.07 5.78 3.80 2.05 1.71
10.2V | 175 142 100 78.2 65.2 49.2 34.9 27.8 18.8 14.5 1.1 8.52 7.01 5.73 3.76 2.05 1.71
10.5V | 155 127 93 72.8 61.9 48.1 34.4 27.3 18.4 14.0 11.0 8.46 6.96 5.66 3.74 2.04 1.70
10.8V | 131 112 83 67.9 60.3 46.4 33.8 26.7 17.8 13.4 10.7 8.46 6.79 5.66 3.68 1.98 1.70
Ampere Table (Ampere/Battery)
Cut-offV| 3min | 5min | 10min | 15min [ 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V | 184 | 144 | 940 | 6.99 | 5.81 430 | 3.02 | 2.41 166 | 1.26 | 0.949 [ 0.722 | 0.595 | 0.484 | 0.318 | 0.171 | 0.143
9.9v | 17.0 | 136 | 9.21 6.94 | 5.71 425 | 3.00 | 2.41 162 | 1.26 | 0.945 [ 0.718 | 0.590 | 0.482 | 0.316 | 0.171 | 0.143
10.2v | 157 | 127 | 897 | 680 | 562 | 420 | 2.97 | 236 | 159 | 1.22 | 0.935 | 0.713 | 0.586 | 0.478 | 0.313 | 0.170 | 0.142
105V | 14.0 | 11.4 | 8.31 6.33 | 534 | 411 293 | 2.31 156 | 1.18 | 0.921 [ 0.708 | 0.581 | 0.472 | 0.312 | 0.170 | 0.142
10.8V | 11.8 | 10.1 7.41 590 | 519 | 397 | 2.88 | 227 | 1.51 1.13 [ 0.897 | 0.708 | 0.567 | 0.472 | 0.307 | 0.165 | 0.142
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Charging Method

Cycle use

Control voltage: 14.5 - 14.9V; Initial current: 1.36A or smaller

Trickle use

Control voltage: 13.6 - 13.8V; Initial current: 0.51A or smaller

Influence of Temperature on Trickle life

Cut off voltage
Discharde current 0.17A- | 068A- | 1.7A- | 3.4A- | 6.8A-
Ischarge cu 0.68A 1.7A 3.4A 6.8A 10.2A
Cut off voltage (V) 10.5 10.2 9.9 9.3 8.7

Cycle life vs Depth of discharge

100 120
— F
< 100 (=
[\ '
g :’:d'_ IV NaY ::\3 N \\
> 10k — 2,075\ / Cell S 80
2 = £ 60 N\ o~
| \\N 8 Discharge Discharge Discharge
® —~ Q2 40 Depth 100%  Depth 50% Depth 30%
g ‘\\\\\“ 20 + Ambient Temperature
»n i 0 25[°C (77 °F) ‘ ‘
0.1 5 20 20 v 0 200 400 600 800 1000 1200
Temperature (°C) Number of Cycles (Times)
Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
o 120 120
g 100 b . 0.05 CA
o 0.1 CA
& 8ol \\\ . Z\a 80 ////": 0.2 CA
:g Q\\ 5°C .E‘ - ‘:///: ?gEA
g & 60 S~ (41-°F) S 60" /;- 2cA
< 40°C 30°C 25°C S 40} ,%/ scA
% (104 A (86 °F) 77 °F) © olie= _—
g ol-—"" .
o 0 U — 20 10 0 10 20 30 40 50
0 2 4 6 8 10 12 14 16 18 20 Battery t ture (°C
Storage Period (Month) attery temperature (°C)

Constant-voltage and constant-current charge
characteristics for Trickle use

Constant-voltage and constant-current charge
characteristics for Cycle use

B 160 16 | 160 Battery Voltage 16
~ 140 Battery Voltage 14 0.8 _ 140 21 14
<lo3 M — < e L,*" _-7 Charge Quantity (to-Discharge Quantity) -
o T S 4ok Charge Quantity (to-Discharge Quantity) | 15 = oL < o0 f== L 122
=L = — ® Z{os 2 P - e
c = 100 e e === =- 10 @ LYo £ 100 _—"(1)) Discharge 10 @
[ c 7 | -=(Upischargy N 8 @ c / == 100 % (0.05 CA"30H) 8
S —0.2 g 80 e = 100 % (0.05 CA’ ZiH) 8 3 s - g 80 / == 50 %(0.05 CA*10H) 8 o
o (@] I / i = 50% (.05 CA"10H) i > (3 | 0.4 g / / (2: Charge >
o™ o 60 N2 (@[harge 6 o o 60 Y I/ A\ Charge Valtage 14.701V 6 o
G o /\ L7 \ Charge Voltage 13.65 8 ol o q (2.45HV/ eII? k9]
Sroa S 40 li" “zhgzse\gjrzlr?to 5ok 4 81 02 8 40} Charge Current 0.4 C 14 ©
oL (&} 20 /'/ \ . N v g.‘ are.25.°0 27 °F) 5 m ol (&} 20 \\ @ Temcp:r':tureCZ5°Ct(77 °F) 5 m
’ . Current 0 _Chalge Curren
Lo oL -t 0 - 0 — — 0
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Discharge characteristics
15 -
s %
\J 18 1, ' :
o 12 — o~ ~
2 11 = T TN NN
2 1o N ] N 034A O17A
T 9 3 \ 17A 085A '
= 8 102A — 3.4 A :
b 7
= 6
5 ‘ ‘
0 1 2 5 10 20 40 60 2 4 6 810 20 40
k (minute) e (hour) >
Duration of discharge
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Lc R1 24R5P For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. THekle use | CoNtrol voltage: 13.6 - 13.8V; Initial current: 0,675A Discharae current | 0-225A- | 0.9A- | 225A- | 45A- | OA-
ICKIeUSE | or smaller ischarge cu 0.9A 2.25A 45A 9A 13.5A
Dimensions (mm) Cut off voltage (V) | 105 10.2 9.9 9.3 8.7
Terminal type
Influence of Temperature on Trickle life Residual capacity vs storage period
4.75
== 120
2 . :\5
(i 100 ¢ 5 100 —_
) (187) @ é 80 E E\ \\\
&g © :
o Changing Vottage - N \ 5°C
L NSNS =22 Gl '% 60 \ \\ (41 °F)
q’ — S
_ L ~ g Nd TSk =
3 ~ e 40 °GQ 301°C 25°C
EH 8 T~ > 40 (104 TF) (86°F) 77°F)
S TE S~ s
o = 3 20
Contents indicated (including the recycle marking, etc.) oy g% . (%)) 8
are subject to change without notice. e - Battery case resin: standard (UL94HB) 0.1 0 \ \ \
0 20 40 60 0 2 4 6 8 10 12 14 16 18 20
Specifications Duration of discharge vs Discharge current Temperature (°C) Storage Period (Month)
Nominal voltage 12v
Nominal capacity (20 hour rate) 4.5Ah — 30
Length 70mm 20 Constant-voltage and constant-current charge Discharge capacity by temperature
Width 97mm 15 characteristics for Trickle use and by discharge current
Dimensions 10
Height 102mm
Total Height 108mm 5 B 160 16
9 :,?:’ 5 140 Battery Voltage 14 120
Approx. mass 1.45kg = L 0.3 L——1= 100 g.?SCC/iA
() —_ y . . . —
. —_ < g - arge Quantity) | —— :
Terminal Faston 187 % 8 < |- s 120 Charge Qantiy.fo D,__RN/ 22 /_ 0.2 CA
S 2 9, -‘? 100 et | ——p=—====" 10 % :\O\ 80 | / 0.5 CA
% 1.5 £ }o0.2 % // ; -7 @) Eschaﬂr"e . 8 :_'; - : / ; gﬁ
. . 5 8 S 80 ’, = 100 %|(0.05 CA*20H) 8 [e) s 60 |- 3CA
Characteristics 7T s s o YA, = 50 % (0.05 CA*10H) > 8 . / /
=] 40 1e) 8, 60 YV 1.7\ (2) Charge 6 > g a0 . _ /,
20 hour rate 4.5Ah g ol o4 g /\‘ / \ Charge Voltage 6.825 V g O . /
i 30 o e 40 \/ (2.275V / el 4 B _
Capacity 10 hour rate 3.9Ah o S (@] / N Charge Cufrent 0.15 CA m 20
(25°C) 5 hour rate 3.5Ah @ 20 < L 20 s \ (3) Temperature 25 °C (77 °F) 5 /
1 hour rate 2.8Ah E O A | Charge Gurrent oLl | | \ \ \
. Fully charged batte = | o 0 e L. R, 0 20 -10 O 10 20 30 40 50
Internal resistance Y 9 it 40mQ 10 °
(25°C) 0 4 8 12 16 20 Battery temperature (°C)
40°C 102% 5 Charge Time (h)
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85% X 3
-15°C 65% 100 200 300 500 1 2 3 5 7 10 20
| | | . . .
Self discharde After 3 months 91% ! (mA) ' *) ! Discharge characteristics
05°C 9 After 6 months 83% Discharge current
( ) After 12 months 66%
15
Watt Table — 14
Cut-offV| 3min | 5min | 10min | 15min | 20min | 30min | 45min | 1h 1.5h 2h 3h 4h 5h 6h 10h | 20h | 24h < 13 b,
96V | 270 | 214 | 139.4 | 106.4 | 892 | 66.6 47 376 | 258 | 19.98 | 14.88 | 11.42 | 9.44 | 758 | 502 | 2.72 | 2.272 8., 12 L & L
~
9.9V | 250 | 200 | 136.6 | 105.6 | 87.8 | 658 | 466 | 376 | 254 | 19.84 | 148 | 11.36 | 9.36 | 7.56 5 272 | 2.266 8 11 — — i \\\ \\
102V | 232 188 | 133 | 103.6 | 86.2 65 462 | 36.8 | 248 | 1932 | 1466 | 1128 | 928 | 75 | 496 | 2.7 | 2.258 g 10 N\ : \\ N 1 \ N \\
10.5V | 206 168 | 1232 | 96.4 82 63.6 | 45.4 36 242 | 1864 | 14.42 | 112 | 9.2 74 | 492 | 27 | 225 5 9 \\ : : \
10.8V | 174 148 110 | 89.8 | 79.8 | 61.4 | 448 | 354 | 236 | 17.76 | 1414 | 11.06 | 898 | 7.28 | 4.88 | 2.68 | 2.236 c g : : 1195A _ 045A 0.225 A
£ 5 '
7 ; 2.25A
— .
Ampere Table S \ : A5 A - |
Cut-off V| 3min | 5min | 10min | 15min | 20min | 30min | 45min | 1h 1.5h 2h 3h 4h 5h 6h 10h | 20h | 24h 5 185A - | ‘
96V | 243 | 1913 | 1244 | 925 | 769 | 569 | 400 | 319 | 219 | 169 | 125 | 0.956 | 0.788 | 0.633 | 0.419 | 0.227 | 0.189 0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
99V | 226 | 17.94 | 1219 | 919 | 756 | 563 | 398 | 319 | 214 | 168 | 1.24 | 0950 | 0.781 | 0.630 | 0.417 | 0.226 | 0.189 I|< (minute ) \lﬁ (hour) ;Ii
102v | 20.8 | 16.81 | 11.88 | 9.00 | 7.44 | 556 | 3.94 | 313 | 210 | 1.63 | 1.23 | 0944 | 0.775 | 0.625 | 0.413 | 0.226 | 0.188 Duration of discharge
105V | 185 | 15.06 | 11.00 | 838 | 7.06 | 544 | 3.88 | 3.06 | 2.06 | 1.58 | 1.21 | 0938 | 0.769 | 0.618 | 0.411 | 0.225 | 0.188
108V | 156 | 1331 | 9.81 | 781 | 688 | 525 | 381 | 300 | 200 | 1.50 | 1.19 | 0.925 | 0.750 | 0.608 | 0.406 | 0.224 | 0.186
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Lc R1 27R2PG*1 For main and standby power supplies. Expected trickle (VdS Charglng Method Cut off VOItage
design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 2.88A or smaller Discharde current 0.36A- | 1.44A- | 36A- | 7.2A- | 14.4A-
G193046 ) ” 9 1447 | 3.6A 720 | 144A | 216A
. . Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 1.08A or smaller
Dimensions (mm) Cut off voltage (V) 10.5 102 9.9 9.3 8.7
s & ‘ s, a2 Term"(‘:;iycf’n‘j Influence of Temperature on Trickle life Cycle life vs Depth of discharge
% & % ‘ Aﬁh : JL oo 120
D (187) 5——‘2\50) e B 100 K\‘
8 Chargt <
151548 64552 > 10} — 2075/ Cell S gof
(65.15) € (48) Q0 NS "? 60 | ) o
: = o iy 3 N S Discharge Discharge D'SChargi
@ ~ S 40t Depth 100%  Depth 50% Depth 30
S — 20 Ambient Tempberature
00 o} T~ o N
I (%) I 0 25°C (17 °F) ‘ ‘
%_n 0.1 0 200 400 600 800 1000 1200
= 0 20 40 60 Number of Cycles (Times)
Temperature (°C)
(150.2) [ (83.7)
Contents indicated (including the recycle marking, etc.) )
are subject to change without notice. Battery case resin: standard (UL94HB) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
120
Nominal voltage 12v —— 30 2 120
) ) @ 100 | 0.05 CA
Nominal capacity (20 hour rate) 7.2Ah 20 p v ~ 100 ————(01CA
o 80 S ——— | o2ca
Length 151mm i = \\ 5°C > st o ///— 0.5 CA
10 T . E= - — — |1ca
_— Width 64.5mm 5E 60 ~ o~ @15 S 60 /;- 20A
imensions - = : : 40 °C 30 °C 25 °C S 40l-" / 208
Height 94mm 3 5 \\ C. g 40 | (104 °F) (86 °F) (77 °F) g 20 : :/
. c e
Total Height 100mm 2 = 3 \ § 20 o Les ‘ ‘ ‘
Approx. mass 2.47kg E o 0 S S S S 20 -10 0 10 20 30 40 50
) Faston 187 or o : \ Wi 0 2 4 6 8 10 12 14 16 18 20 Battery temperature (°C)
Terminal Faston 250 with hole % Y 60 % Storage Period (Month)
“— K
O " L
I S / .
Characteristics S 30 0°C : Constant-voltage and constant-current charge Constant-voltage and constant-current charge
(] 0 . - - - - -
20 hour rate 7 2Ah g : : characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 6.8Ah _ is5ee || \ N
(25°C) 5 hour rate 6.3Ah 2 10 ; d N | 160 16 = 160 Battery Voltage 16
1 hour rate 4.9An g : - = 140 Battyry Voltage 14 0.8 _ 140 [,2="17 14
€ 6 0.3 ;\3 ’/' 1= - : ) S < ’Q\B‘ L, _-7 Charge Quantity (to-Discharge Quantity) s
Internal resistance Fully chargoed battery 21mQ £ 5 o < 120 Charge Quantity (to-Discharge C_u_an_nty) 12 = ol < 190 = 12
(25 C) E — 2 /—'—_‘ _____ fom o= = Q - 0.6 b / ﬁ Discharge g)
o = 100 —_==(DDischargd 10 § sl ‘£ 100 / ==100 % (0.05 CA"20H 10g
40°C 102% Elo2 & - = 100 % (0.05 CA*20H) = e G 2 190 (005 CAAOH) =
Temperature dependency 25°C 100% 8 S 80| / J 2 50 % (0.05 CA*10$) 18 >o 5[ 04 3 80 | ==50 % (0.05 CA*1QH) 18 g
of capacity (20 hour rate) 0°C 85% o ¢ O v ®lcharge 6 > op-" 9 60 Y17 @charge| | 6 >
-15°C 65% 1 . . o o \ L7 \ Charge Voltage 13.65 5] SL o 7 E’Z:;\;/CE‘I‘G’ T 5]
- SH-01 3 . 2275V Gel) E= 8| 02 © 40! ' 14 ¥
- After 3 months 91% 04 03 10 3 10 30 100 N s WO/ Crarge Gurfent0.15 G 4 5 glo2 8 Grargo Crent 0.4 &
Self discharge At & montne 8200 ! SL S / A N Glromporsturo2s:d zzomy | o o S Lol \@ Tempersture 25 °C (77°) |, @
(@5°C) After 12 months 64% Discharge current (A) [/ See " Currert o \ |__Charge Current
Lo 0 e 0 = 0 — — 0
0 4 8 12 16 20 0 2 4 6 8 10
Watt Table (Wattage/Battery) Charge Time (h) Charge Time (h)
Cutoffv| 3min | 5min | 10min | 15min | 20min | 30min | 45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h
96V | 433 | 341 | 223 | 170 | 143 | 108 | 751 | 601 | 413 | 320 | 238 | 183 | 151 | 121 | 804 | 436 | 364 Discharge characteristics
9.9v | 401 | 320 | 218 | 169 | 140 | 105 | 747 | 601 | 405 | 317 | 237 | 182 | 150 | 121 | 8.00 | 4.34 | 3.62
10.2v | 370 | 300 | 213 | 166 | 138 | 104 | 74.0 | 589 | 39.7 | 30.9 | 234 [ 180 | 149 | 12.0 | 7.92 | 433 | 3.61 15
105V | 329 | 269 | 197 | 154 | 131 102 | 728 | 577 | 389 | 298 | 231 | 179 | 147 | 118 | 7.88 | 432 | 3.60 g 14
10.8V | 278 | 237 | 176 | 144 | 128 98 | 716 | 565 | 37.8 | 284 | 226 | 177 | 144 | 117 | 780 | 430 | 358 e 12 *y . ‘ N
: ‘ - 4
g 1 \\\ \ \\ \ \\\\\\
Ampere Table (Ampere/Battery) 2 10 \\ \\ \\ : oA 072 A 036A ——
Cut-offV| 3min | 5min | 10min | 15min | 20min | 30min | 45min [ 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h g 9 A 2o A 3-§ '
96V | 389 | 306 | 19.9 | 148 | 123 | 9.1 6.4 5.1 350 | 270 | 2.00 | 153 | 1.26 | 1.012 | 0670 | 0.363 | 0.303 € 3 216A :
99v | 361 | 287 | 195 | 147 | 121 | 90 6.4 5.1 343 | 268 | 1.99 | 152 | 1.25 | 1.008 | 0.667 | 0.362 | 0.302 E 6
102V | 333 | 269 | 19.0 | 144 | 119 | 89 6.3 50 | 336 | 261 | 1.97 | 151 | 1.24 | 1.000 | 0.660 | 0.361 | 0.301 5
105V | 296 | 241 | 176 | 134 | 11.3 8.7 6.2 4.9 329 [ 252 | 1.94 | 150 | 1.23 | 0.988 | 0.657 | 0.360 | 0.300 0 1 2 5 10 20 40 60 2 4 6 8 10 20 40
10.8V | 250 | 213 | 157 | 125 | 110 | 84 6.1 48 | 320 | 240 | 1.90 | 1.48 | 1.20 | 0.972 | 0.650 | 0.358 | 0.298 k (minute ) e (hour) >
* o . . ) . . T Duration of discharge
This battery is also available with a flame retardant battery case resin (UL94 V-0) but with no VdS certification.
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Lc RA1 2 1 2PG For main and standby power supplies. Expected trickle (VdS Charglng Method Cut off VOItage
design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 4.8A or smaller bi 06A- | 2.4A- 6A - 12A- | 24A-
ischarge current 2.4A 6A 12A 24A 36A
. . G100001 Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 1.8A or smaller .
Dimensions (mm) Cut off voltage (V) 10.5 102 9.9 9.3 8.7
Terminal type (option) i Influence of Temperature on Trickle life Cycle life vs Depth of discharge
&S u T 100
Bl S F 120
El - 7
(187) L L ’46} — 8 Chargi @ 100 |= : \
Z 10 2275V / Cell S 80 N\
ggtég 15111):% "g \\\\\\\\N % 60 \ \ Disch
1354075 - NN © Discharge Discharge Dlsctha;%i/
o —~ S 40 | Depth 100%  Depth 50% epth 30%
P =2 1 - O
il s il © i i ] S ~C Arrbiant T, "
] ) ~ 20 Armbient Temperattire
1 »n i 0 25°C (77 °F) | ‘ ‘ ‘
o0
‘ iﬁ 0.1 0 20 20 50 0 200 400 600 800 1000 1200
i > Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) "
are subject to change without notice. Battery case resin: standard (UL94HB) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
o 120 120
Nominal voltage 12v 30 S 0.05 CA
Nominal capacit c 100¢ 100 = 01CA
y (20 hour rate) 12Ah 20 p = //7— 020
Length 151mm : 2 80 S g0t ,/// — |os5cA
g : 4 s _ - 59C 2 _'////A, 1CA
- Width 98mm 10 B 60 ~_ | 4 g e = //'// 30
Dimensions - Py . \ i D; 20 40 °C 30 fC D5 °Q o a0 L= - i /'///,
9 o 5 5 ‘ ‘ £ (104°F)  (86]°F) 77 °F) ) -1 —
Total Height 100mm > 2 N\ 25°C g 20} 2o 71 ——
© 3 : © .
i o : 0 - - L L
RIS o 0 > : coo 0 2 4 6 8 10 12 14 16 18 20 2010 010 2080 A0 %0
) Faston 187 or 5 . o
ferminal Faston 250 with hole = \E T Storage Period (Month) Battery temperature (°C)
c X 60 0°c :
- - S ' \ B
Characteristics © 30 : \N Constant-voltage and constant-current charge Constant-voltage and constant-current charge
=1 : . . . . .
20 hour rate 12.0Ah a ‘ }\ \ characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 11.3Ah o gslea NN
(25°C) 5 hour rate 10.4Ah T 10 : : L 160 Battery Voltage 16 - 160 . Battery Voltage 16
1 hour rate 8.1Ah = : : —_ . 2 —
2 \‘\{ <lo3s § 140 -7 "1~ - i ] 14 — z 0.8 ;\3140 ,#° _-" Charge Quantity (to-Disgharge Quantity) 14 —
) Fully charged battery E \ S] — 120 Charge Quantity (to-Discharge Quantity)| 15 2 S| =120 =~ —— 122
Internal resistance (25°C) 30mQ S = |- > /____————_'___ ) =] 06 > / - 0]
3 S 100 [ —Opsdhage 10 8 S E100 D e oo |10 8
40°C 102% 3 g 02 S o5l / A i ;goo;/‘; Odgscif;ga?) 8 E £ o4 2 80 / / == 50 % (0.05 CA*10H) 8 E)
. , 2= 50 % (0. .
Temperat_ure dependency 2500 100% poy = % 0 v ®Charge 6 > % - % ol ®§r;?rfcona ol lg =
of capacity (20 hour rate) OOC BSZAa o ) \ K4 \ Charge Voltage 13.65 E SL o (2.4sgV/ (ell? : E,
-15°C 65% 1 ' g — 0.1 g 40 ,5\, ghzzgse\:;{” 2'[:)‘0 15 CA 4 g 2 | 0.2 g 40 tharge Cyrrent 64 € 4 g
If dischar After 3 months 91% 0.3 1 3 10 30 100 oL o 20 /,’ NG perature 25 o z7°F| 2 ol o 20 | @ Temperature 25 °C (77 A 2
Self discharge After 6 h 82% ’ So Charge Current
25°C) er & months . Discharge current (A) i =~~~ - - Charde Currert 0 E— —_—
( After 12 months 64% 9 Lo 0 o . . s P 0 — 0 ‘ ; 0
0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Watt Table (Wattage/Battery)
Cut-oftv| 3min | 5min | 10min | 15min | 20min | 30min |45min | 1h | 1.5n | 2n | 3n 4h | sh 6h | 10h | 20n | 24h Discharge characteristics
96V | 679 | 550 | 384 | 298 | 247 | 183 | 137 | 105 | 703 | 545 | 381 | 288 | 241 | 217 | 133 | 722 | 6.02 15
99v | 649 | 537 | 373 | 288 | 241 | 177 | 135 | 104 | 69.9 | 542 | 378 | 288 | 241 | 217 | 133 | 722 | 6.02 14
102v | 607 | 506 | 363 | 282 | 235 | 177 | 134 | 102 | 691 | 539 | 375 | 288 | 240 | 216 | 132 | 7.21 | 6.01 2 13 .
o ' : ;
105V | 556 | 475 | 343 | 271 | 231 | 172 | 133 | 100 | 685 | 533 | 369 | 287 | 240 | 216 | 132 | 7.20 | 6.00 o 12 . — T —
© - T~ I~ TN ™\ N\
108V | 495 | 434 | 321 | 261 | 225 | 166 | 123 | 98 | 661 | 521 | 363 | 284 | 238 | 215 | 131 | 7.18 | 598 + 11 ; < ~ : N \ ~
= \ : \ 6A '
Ampere Table s 9 :
p (Ampere/Battery) c g 36 A —  12A :
Cut-oftv| 3min | 5min | 10min | 15min | 20min | 30min [45min | 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20n | 24h g 7
9.6V | 61.1 | 501 | 343 | 259 | 21.3 | 156 | 11.7 | 890 | 595 | 460 | 320 | 241 | 201 | 1.81 | 1.11 | 0.602 | 0.502 g 6
99V | 584 | 482 | 333 | 250 | 20.8 | 151 | 115 | 880 | 592 | 458 | 318 | 241 | 201 | 1.81 | 1.11 | 0602 | 0.502 5 ; ;
102V | 546 | 454 | 324 | 245 | 203 | 151 | 11.4 | 870 | 585 | 455 | 315 | 2.41 | 200 | 1.80 | 1.10 | 0.601 | 0.501 Ou 1 2 5 10 20 40 ?40 2 4 6 810 20 40 |
105V | 50.0 | 42.6 | 30.6 | 236 | 199 | 147 | 113 | 850 | 580 | 450 | 310 | 240 | 200 | 1.80 | 1.10 | 0.600 | 0.500 € (minute ) ¢ (hour) q
10.8V | 445 | 389 | 287 | 227 | 194 | 142 | 105 | 830 | 560 | 440 | 305 | 238 | 199 | 1.79 | 1.09 | 0.598 | 0.498 Duration of discharge
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Lc RA1 2 1 5P For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 6A or smaller Discharge curent | 079A~ | BA- 75A- | 15A- | 30A-
3A 7.5A 15A 30A 45A
. . Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 2.25A or smaller
Dimensions (mm) Cut off voltage (V) | 10.5 10.2 9.9 9.3 8.7
Terminal type (option) i Influence of Temperature on Trickle life Cycle life vs Depth of discharge
TR = —T 100 120
| SI ——d Py F
o o [ 100 %ﬁ
(187) — 746377 8 Changi <
i > 10} - 2,075/ Cell S 80
ggté:g 1514:8.% g \\\\\\\\N 2z 60 \ \ \
] 3‘5i0.75V - \N § Discharge Discharge B:C;a;%eo %
. N 8 1 S g 40t Depth 100%  Depth 50% L
© rad , > ———
e v ] . o) ~ 20 | Ambient Temperature
! 2 I 25°C (77 °F)
28 0 ‘ ‘ ‘ ‘
! *;;‘ 01 0 20 40 60 0 400 800 1200
‘ Temperature (°C) Number of Cycles (Times)
Contents indicated (including the recycle marking, etc.) "
are subject to change without notice. Battery case resin: standard (UL94HB) Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
120 120
Nominal voltage 12V 30 ) 0.05 CA
Nominal capacity (20 hour rate) 15Ah < 100 1 100 g 1o
: il - 20 W\\\ < —  —  |o2cA
15t : = g c Lol o iE
Width 98 10 I ‘ &2 60 \\ [ 211C°F) S 60— /// — _— |2cA
i mm 4 i _ T 3CA
Dimensions 0 g< . . s .7 A///
Height 94mm = N\ > 40 400 80 =X S 40 o= ——
3 ° 25°C = (104°F)  (®6PF) | (17 °F R
Total Height 100mm 2 é 20 20" /
g ~
Approx. mass 4.2kg 9 3 S 0 L ol \ \ \ \
, Faston 187 o 5 \VaE 0 2 4 6 8 10 12 14 16 18 20 =20 -0 0 10 20 30 40 50
Terminal Faston 250 with hole é : TN ST Storage Period (Month) Battery temperature (°C)
5 g't 60 : :
I 4 0°7C AN\
Characteristics 2 30 N Constant-voltage and constant-current charge Constant-voltage and constant-current charge
s ; e . ..
20 hour rate 15.0AN = \ \ characteristics for Trickle use characteristics for Cycle use
Capacit 10 hour rate 14.0Ah 5 1 :
(2p5°ol)y 5 hour rate 12.9Ah o ,&)\ . 11590 : \ = 160 Battery Voltage 16 = 160 Batery Voltage 16
1h t 10.0Ah 2 10 : : — P . PLAuhES e
our rate =) : : e\ <l 03 ¢ 140 P 14 — z 0.8 \’3140 s _-7 Charge Quantity (to-Discharge Quantity) 14 —
£ A\ O O r Charge Quantity (to-Discharge Quantity) > ) S 490 f== 122
Internal resistance Fully charged battery 30mQ S 5 \ =L > 120 — 12 ; = 06 2> / ;
25°C) 5 < 100 o @psdhams (10 § S £100 e {10 8
40°C 102% 3 5oz g 4t [ o0 k008 Chetr) S £t O == 50 % (0.05 CA*1H) 3
: . 3 3 80f / S 2= 50 % (0.05 CA*10H) 18 2 3[04 3 8Of Ch ' 18 =
Temperature dependency 25°C 100% = \ -2 @ (charge - O (@) Charge -
R o ) o 60 / \ 9 6 o © 60 VvV [/ A\ Charae Voltage 14-70/\ 6 o
of capacity (20 hour rate) 0°C 85% o > A 7 \ Charge Voltage 13.65 8 ol 5 b E,z:;;/ce.l,; 1470V §
-15°C 65% 1 . g [~ 0.1 f_—w 40 li‘\’ "thnge\:){Jrzlrln)tO 15 CA 4 g _::‘5 | 0.2 g 40 + Charge Current 0.4 C 14 g
’ After 3 months 91% 0.3 1 3 10 30 100 °L o 20 /,I NG perature 25°C (77-°F) | 0 ol O o0 | \@ Temperature 25 °C (77 °F) | 2
Self discharge After 6 h 82% / ~o Charge Current
(25°C) er 6 months i Discharge current (A) 4 ==~ — — " Gharge Current | O ———
After 12 months 64% -0 0 0 0 0
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Watt Table (Wattage/Battery)
Cut-oftv| 3min | 5min | 10min | 15min | 20min | 30min [45min | 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h Discharge characteristics
9.6V | 850 | 682 | 455 | 350 | 292 | 217 | 157 | 123 | 839 | 650 | 471 | 36.0 | 299 | 252 | 162 | 875 | 7.30 15
99V | 799 | 646 | 444 | 343 | 286 | 213 | 156 | 123 | 828 | 646 | 469 | 358 | 297 | 251 | 161 | 874 | 7.29 14
102V | 741 | 607 | 433 | 336 | 281 | 211 | 154 | 121 | 81.4 | 634 | 464 | 357 | 295 | 249 | 159 | 872 | 7.27 = 13 |y
105V | 667 | 555 | 404 | 318 | 270 | 206 | 152 | 118 [ 80.1 | 61.9 | 457 | 355 | 29.4 | 248 | 159 | 870 | 7.25 S 12 ’ : : =
10.8vV | 576 | 497 | 368 | 300 | 263 | 199 | 146 | 116 | 77.7 | 596 | 448 | 351 | 289 | 245 | 157 | 866 | 7.21 S 19 \\\ 3 \\ 5 \ N N
o N\, : N |
> 1(9) \\ : AY \7 5,A 3.75 A 15A 0.75 A
Ampere Table (Ampere/Battery) g 4 sA 15A !
cut-offv| 3min | 5min | 10min | 15min | 20min | 30min [ 45min | 1h | 1.5h | 2h 3h 4h 5h 6h 10h | 20h | 24h E 7
96V | 765 | 612 | 406 | 304 | 252 | 185 | 134 | 105 | 711 | 549 | 396 | 301 | 249 | 210 | 1.35 | 0.730 | 0.609 2L 6
99v | 718 | 580 | 397 | 299 | 247 | 182 | 133 | 104 | 7.01 | 545 | 394 | 300 | 248 | 2.00 | 1.34 | 0.728 | 0.608 5
102v | 666 | 545 | 386 | 292 | 242 | 181 | 131 | 103 | 6.89 | 536 | 390 | 299 | 246 | 2.08 | 1.33 | 0.727 | 0.606 OI ! 2 4 6810 20 40 ?O 2 4 6 870 20 40 X
€ (minute ) i€ (hour) vl
105V | 599 | 498 | 361 | 276 | 233 | 17.6 | 13.0 | 10.0 | 6.78 | 522 | 384 | 297 | 2.45 | 2.07 | 1.33 | 0.725 | 0.604
108V | 518 | 446 | 329 | 261 | 227 | 17.0 | 125 | 982 | 658 | 503 | 377 | 294 | 241 | 2.04 | 1.31 | 0.722 | 0.601 Duration of discharge
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LC-R1233P

For main and standby power supplies.
Expected trickle design life: 6 — 9 years at 20°C according to Eurobat.

Dimensions (mm)

Contents indicated (including the recycle marking, etc.)
are subject to change without notice.

Terminal type

>
<
=3

16

@ 0

30+2

T

al

e

180

946> aess

Battery case resin: standard (UL94HB)

Specifications Duration of discharge vs Discharge current
Nominal voltage 12v 30
Nominal capacity (20 hour rate) 33Ah 20 :
ER\N . .
Length 195.6mm i 40°C "
Width 130mm 10 g
Dimensions - R
Height 155mm sg 5 v, 2590 :
Total Height 180mm ° < 3 ; ;
Approx. mass 12kg g \\(/
Terminal M6 Bolt and Nut type § X\ A .
T .
5 =k 60 N :
W :
- - c
Characteristics S :
g 30 0°C .
20 hour rate 33Ah 5 :
Capacity 10 hour rate 30Ah o a5ec- -\
(25°C) 5 hour rate 27Ah — : :
1 hour rate 20Ah 95’ 10 :
c :
Internal resistance Fully ch(azré.;:acd) battery 7mQ é 5 S
\
40°C 102% 3 '
Temperature dependency 25°C 100%
of capacity (20 hour rate) 0°C 85%
-15°C 65%
Self discharae After 3 months 91% ~ 1
25°C) E After 6 months 82% 1 3 10 30 100 300 1000
After 12 months 64% .
Discharge current (A)
Watt Table (Wattage/Battery)
Cut-offV| 3min | 5min | 10min | 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V | 1546 1254 948 732 635 457 328 268 187 149 107 86.6 69.5 60.5 36.9 19.8 16.5
9.9V | 1446 1182 928 721 630 452 322 262 182 148 105 85.4 68.3 60.0 36.9 19.8 16.5
10.2V | 1379 1115 899 706 619 443 321 259 170 147 104 84.2 67.7 60.0 36.9 19.8 16.5
10.5V | 1323 1051 868 684 603 433 314 256 168 146 104 84.2 67.7 60.0 36.9 19.8 16.5
10.8V | 1182 1001 823 663 590 421 281 233 162 137 99 82.5 67.1 58.8 36.9 19.8 16.3
Ampere Table (Ampere/Battery)
Cut-off V[ 3min | 5min | 10min | 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h
9.6V 139 113 84.6 63.7 54.8 39.1 27.9 22.8 15.8 12.6 9.00 7.25 5.80 5.10 3.08 1.65 1.38
9.9V 130 106 82.9 62.7 54.4 38.6 27.4 22.2 15.5 12.5 8.85 7.15 5.70 5.00 3.08 1.65 1.38
10.2V 124 100 80.3 61.4 53.4 37.9 27.4 22.0 14.4 12.4 8.75 7.05 5.65 5.00 3.08 1.65 1.38
10.5V 119 94 775 59.5 52.0 37.0 26.8 21.8 14.3 12.3 8.70 7.05 5.65 5.00 3.08 1.65 1.38
10.8V 106 90 73.5 57.7 50.9 36.0 24.0 19.8 13.7 11.6 8.35 6.90 5.60 4.90 3.08 1.65 1.36
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Charging Method Cut off voltage
Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 13.2A or smaller ) 1.65A - 6.6A - 16.5A - 33A - 66A -
Discharge current 6.6A | 165A | 33A 66A 99A
Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 4.95A or smaller
Cut off voltage (V) 10.5 10.2 9.9 9.3 8.7
Influence of Temperature on Trickle life Cycle life vs Depth of discharge
100 E 120 |
5 " 100 =~
ko) Cnar =
z 10 — 2.275V-/Celf S 8o}
2 —— £ eof -
- N 8 ischarge Discharge Blsi:a;%i
3 1 \\\ - S 40 epth 100%  Depth §0% ep
S g e o
g SN 20 + Ambient Temperature
(%} I 0 25°C(77°F)
0.1
0 20 20 60 0 200 400 600 890 1000 1200
Temperature (°C) Number of Cycles (Times)
Discharge capacity by temperature
Residual capacity vs storage period and by discharge current
o 120 120
@ 100 100 | ———— |oion
T =2 — | _—_ |o2ca
2 80 59C | < 80 ///= 0.5CA
< ) =y - ///_ 1CA
I} < o — - /'/ / 2CA
g S 60 “1°h) g 60 _///// 3CA
L 40°C 30°C 25°C SR — e
% (104°F) (86 9F) {7 °F ) - :/
S 20 20 |~
Q
8 0 I I I I I 0 . : : :
0 2 4 6 8 10 12 14 16 18 20 20 -10 0 10 20 30 40 50
Storage Period (Month) Battery temperature (°C)

Constant-voltage and constant-current charge
characteristics for Trickle use

Constant-voltage and constant-current charge
characteristics for Cycle use

- 160 Battery Voltage 16 - 160 Battery Voltage 16
] T T7
< 03 & 140 | r=T= : . ] 14 . z | 0.8 @140 '/ _~7 Charge Quantity (to-Discharge Quantity) 14 —
Ol ™ S 190F Charge Quantity (to-Discharge Quantity) | 1o = oL < 490 f== L —— 122
=+ 2z — - © Z|l o6 2 Dischare ]
5 £ 100 | /,’,-'é'-o.—sah;ra:" {110 @ S E100 / @ s ez |10 8
51028 4 / al T 10% H) g o s g 80 /[ 2250 % 0.05 CA*10H) g ©
O | (@) / g 7= S0% > (&) _0-4 (@) /1 / (@) Charge >
4 o 60} A |/ @pharge le 2 o o 60 Y\ Gharge Veltage14-70[V 6
e o \ ! Charge Voltage 13.65 o o o N \ .45V dell) Qo
Srors 4t /v 2.275V / Gel) 14 B [ 02 8 40 Charge Cirent 0.4 ¢ 4 3
O Y Charge Curfent 0.15 C m < = b o o om
— O 5t ,/' ' \\@Tempera ure 25 °G (77 °F) | 2 oL o 20 / / \\\ N @ Temg:; ;‘;’Zifreitm Al,
Seebo__C 0 o ——
Lo ok === 0 - 0 —— 0
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Discharge characteristics
15
2 14
S |
" — T—
— T T T~
T T ~ | ~ \ ~N N
2 10 \ N\ 805 A 33A 165A
= 9 16.25 A |
£ 8 99 A 33A :
E
- 6
5 :
0 1 2 4 6 8 10 20 40 60 2 4 6 8 10 20 40
k (minute ) »< (hour) >
Duration of discharge
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Lc v1 233P For main and standby power supplies. Charglng Method Cut off VOItage
Expected trickle design life: 6 - 9 years at 20°C according to Eurobat. Cycle use | Control voltage: 14.5 - 14.9V; Initial current: 13.2A or smaller Discharae current 165A- | 6.6A- | 16.5A- | 33A- B66A -
: — 9 6.6A 16.5A 33A 66A 99A
. . Trickle use | Control voltage: 13.6 - 13.8V; Initial current: 4.95A or smaller
Dimensions (mm) Cut off voltage (V) 10.5 102 9.9 9.3 8.7
16 wo Terminal type Influence of Temperature on Trickle life Cycle life vs Depth of discharge
\ T ] co[i
1 jil T - 100
—~ ~ E 120
@ @ n g 100
195622 1302 o g 3
159 w3 50 Z 10 e — 2.275V / Cell S 80f
Bl ] ] Lﬂﬂ %’ 2 ~— 2 60
fﬂ . B ’Jﬂ__l_h Ll g \\ § Discharge Discharge B:ctr;]ag%e; %
= =7 %Eﬁ 3 1 N 8 40 Depth t009% —Depth50% P
ol o g ‘\\\‘\\‘ 20 Ambient T P ture
i e »n i o 25 °C (77 °F)
- 0.1 0 0 20 50 0 200 400 600 800 1000 1200
Temperature (°C) Number of Cycles (Times)
194.6> [S=SD)
Contents indicated (including the recycle marking, etc.) .
are subject to change without notice. Battery case resin: Flame-retardant (UL94 V-0) Discharge capacity by temperature
. . . . Residual capacity vs storage period and by discharge current
Specifications Duration of discharge vs Discharge current
o 120
Nominal voltage 12v 30 = 120
i i é 100 100 | | 0.05CA
Nominal capacity (20 hour rate) 33Ah 20 - . /7__ g.; gﬁ
: — S )
N\ P o 80 T < g0 —— [ — ———— 105CA
Length 195.6mm 0-GC = 54c g - 7 // 05C
Width 130mm 10 A \ % g 60 |- \\\ 41 °F) g 60|~ ‘/ /%—- 2CA
Dimensions - o 40 °C 3090 5 G S 4ol /4 3CA
o OL | 4 —
Height 195mm 5 5 25°C g w0 (104°F) (86 [F) 77 °F) o R
Total Height 180mm o £ ; ; 8§ o0l 20| =
Approx. mass 11.1k 2 T8 ! : 8 0 - - - .
pprox: A P \( : 0 — 20 10 0 10 20 30 40 50
Terminal M6 Bolt and Nut type S T T 0 2 4 6 8 10 12 14 16 18 20 T ture (G
° \ Storage Period (Month) attery temperature (°C)
5 X 60 \
Characteristics % 30 P\ : Constant-voltage and constant-current charge Constant-voltage and constant-current charge
20 hour rate 33Ah g ) °C : characteristics for Trickle use characteristics for Cycle use
Capacity 10 hour rate 30Ah I 2 A1 O R A
(25°C) 5 hour rate 27Ah — 1[5/ °C \\ : | 160 16 - 160 Battery Voltage 16
1 hour rate 20Ah T 10 ; ; — 140 Battery Voltage 14 0.8 __ 140 |- »2"""7 14
2 : : é L 0.3 ;\3 Lo~ _Ch Quantiby (to-Dieh Quantit S = ;\B‘ L’ ’,,’ Charge Quantity (to-Discharge Quantity) s
Internal resistance Fully cha;ré,;:eg battery 7mQ = \ = g 120 1rge uantiy fo-L c—ir‘e_y 12 < O ‘;120 — L — 12 <
( ) - 5 \ c = 100 P - N R == 10 @ € | 0.6 = 100 / 1) Discharge 10 ©
20°C 102% - o c 7 |[--pichar N 8 5] c r” == 100 % (0.05 CA*20H) 8
. 3 S[02 & P = 100 % [0.05 CA ZaH) S gl . © / == 50 % (0.05 CA*10H) o
Temperature dependency 25°C 100% 3 3 80 | / I 2= 50 % (0.05 CA*10H) 18 2 3lo4 3 80 @ Charge 8 2
of capacity (20 hour rate) 0°C 85% o[~ © 60 LV ARV (@Charge 6 ol o 60| Charge Voltage 14.70|V le 2=
150 65% g 01 o v \ Charge Volthge 13.65 Qo o o .45V / Gell) Q
— 01 & \ 2.275 L/ Gell) £ s| 02 ® rarae-Earrent-6-4 g
Self discharge After 3 months 91% ¥ 1 . . 6 6 40 /1/ \ \\ Charge Curfent 0.15 CA 4 £ S — 5 40 N ®‘.|'_edr:;;'ht:reuzsl;c 77 °R) 4 5
charg After 6 months 82% 1 3 10 30 100 300 1000 B 20 @ Tomporajure 25 (77-2F)-| 2 B 20 - Charge C 12
(25°C) After 12 months 64% . [’ Sealo_ Current 0 I arge Current
Discharge current (A) Lo 0 e T 0 | 0 s : —— 0
0 4 8 12 16 20 0 2 4 6 8 10
Charge Time (h) Charge Time (h)
Watt Table (Wattage/Battery)
Gut-oftv| 3min | 5min | 10min | 15min | 20min | 30min [45min | th | 15n | 2n | 3n | an | sh | en | 10n | 20n | 24n Discharge characteristics
9.6V | 1546 | 1254 | 948 | 732 | 635 | 457 | 328 | 268 | 187 | 149 | 107 | 866 | 695 | 605 | 369 | 19.8 | 165 15
9.9V | 1446 | 1182 | 928 | 721 | 630 | 452 | 322 | 262 | 182 | 148 | 105 | 854 | 683 | 60.0 | 369 | 19.8 | 165 14
10.2v | 1379 | 1115 | 899 | 706 | 619 | 443 | 321 | 250 | 170 | 147 | 104 | 842 | 677 | 60.0 | 369 | 19.8 | 165 > 13
105V | 1323 | 1051 | 868 | 684 | 603 | 433 | 314 | 256 | 168 | 146 | 104 | 842 | 677 | 60.0 | 369 | 19.8 | 165 o 12 ‘e : j
10.8v | 1182 | 1001 | 823 | 663 | 590 | 421 | 281 | 233 | 162 | 137 99 | 825 | 671 | 588 | 369 | 198 | 163 < ™ ‘ ™~ : T~
S 1o \ ‘ AN N _|
> \ : N 8.05 A 3.3A 1.65A
Ampere Table (Ampere/Battery) o 9 \ 1 16.25 A
Cut-off V| 3min | 5min | 10min | 15min | 20min | 30min | 45min 1h 1.5h 2h 3h 4h 5h 6h 10h 20h 24h g 7
9.6V | 139 | 113 | 846 | 637 | 54.8 | 391 | 27.9 | 228 | 158 | 126 | 9.00 | 725 | 580 | 510 | 3.08 | 165 | 1.38 ﬁ 6
9.9v | 130 | 106 | 829 | 627 | 544 | 386 | 27.4 | 222 | 155 | 125 | 885 | 715 | 570 | 5.00 | 3.08 | 1.65 | 1.38 5 - > Z : ‘
102V | 124 | 100 | 803 | 614 | 534 | 379 | 27.4 | 220 | 144 | 124 | 875 | 705 | 565 | 500 | 308 | 1.65 | 1.38 0 6 810 20 40 60 2 4 6 810 20 40
k (minute ) ¢ (hour) >
10.5V | 119 94 775 | 595 | 52.0 | 37.0 | 268 | 21.8 | 143 | 123 | 870 | 7.05 | 565 | 500 | 3.08 [ 1.65 | 1.38 D ] " 4
108v | 106 | 90 | 735 | 57.7 | 509 | 360 | 240 | 198 | 137 | 116 | 835 | 600 | 560 | 490 | 3.08 | 165 | 136 Duration of discharge
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