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Abstract

Using batteries presently are way of life. The batteries can be classified into
"Primary cell" and "Secondary cell". The former is a one-time usage type battery, the

latter is arechargeable one.

Alkaline Manganese battery is being classified as a primary cell battery.
The performance of this battery is far better than ordinary primary battery but one main set
back is the price. However, the Alkaline Manganese battery is still be eliminated as waste

material at the end of its life cycle.

The goal of this research is to find an effective way to reuse the Alkaline
Manganese battery by recharging them. The recharging process will continue as long as
the process is still effective, There is a limit to the number of times to recharge the Alkaline
Manganese battery. This figure is somewhat lower than those of the rechargeable batteries

available in the market today.

This research covers the following topics: format of the rechargeable signal
which is suitable for the Alkaline Manganese batteries, rechargeable interval and the

number of times which is appropriate to recharge the above batteries.

The result of this research indicates that when using the computer to
control the rapid charging process, it will reduce the recharging process by at least 5-
9 times. The typical recharging time is between 1to 2(1/2) hours. The typical usage time
is approximately 13(1/2) hours (the first usage time before any recharge is at 4(1/2) hours.
Beside the above improvement, the initial recharge voltage is at 1.0 volt (this recharge
voltage islower than the 1.1 wvolts which is recommended by those manufacturers

who manufacture the alkaline rechargeable units),
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Name Manufacturer recharge at no. recycle duty cycle
A300299.spu  AIKO 1000mvV 0 -
A300499.spu  AIKO 1000mV 0 -
B130599%.spu  AIKO 1060mV 7 50%
E165099.5pu ~ AIKO 1110mV 7 50%
1140599.spu = AIKO 1120mV 0 -
10606599.spu Duracell 1600mV 0 =
A250599.5pu Duracell 1600mY 7 40%
A160599.spu  Duracell 1000mV 7 50% '
A20059%9.spu Duracel! 1000mV 7 60%
A220599.spu Duracell 1000mV 7 70%
A230599.spu  Duracell 1000mVv 7 70%
Bi150599.spu  Duracell 1050mv 0 -
K160599.spu  Duracell 1050mV 7 50%
A080599.spu. - Duracell 1090mVv it -
C150599.spu Duracell 109CmV 0 =
AT40599.spu  Energizer [350mV 0 -
K070599.spu Energizer 1G50mV 7 30%
K160599.spn Energizer 1050mV 7 50%
A040499.spu  Energizer 100mV 7 50%
1L070599.spu  Energizer 1100mV 7 50%
A07059%.spu  Energizer 1110mV 7 50%

18



3718 2 dstedeyadetuon ldildmaasyuauite @o)

Name Manoefacturer  recharge at no. recycle duty cycle
B070599.5pu  Energizer 1120mV 7 50%
D14059%.spu  Energizer 1125mV 0 -
C220599.spu  Sony 1000mV 7 50%
A210499.spu . Sony 1140mVv 7 50%
A081099.spu  Duracell 1000mV 8 30%
B081099.spu  Duracell 1000mV 8 30%
C0B(0499.spu Duracell 1600mvV 8 30%
C080599.5pu  Duracell 1000mV 8 30%
A080999.spu  Panasonic 1000mV 30%
A081299spn  Panasonic 1000mV g 30%
BO81399.spu  Panasonic 1000mV 8 30%
A081399.spu  Maxell 1000mV 8 30%
B081299.spu - Maxell 1000mv 8 30%
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Set parameter for battery recharge/discharge

Serial number:

Manufacturer:

Manufacturing country:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voliage (minimum):
Recharge voltage (maxirmmm):
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical minimur voltage:
Typical maximum voltage:
Discharge parameters

Discharge current:

Discharge sampling frequency:
Discharge voltage (minimum):

Discharge voltage (maximum):

No of recharge:

P

g@g} Bhuripanyo =

/

BO70799

DURACELL

CHINA

01/01/1998

AA

1000 mV

1500 mV

10006 mV

50 %

500 counts

100 hertz

10 hertz

10060 mV

1500 mv

- milliampere

L hertz

1000 mV

1500 mV

7 times
T

7

Poranee Wannasiri

/[ !

20



or t A ¥ W [=4
#1591 4 sreduapleynienaaauniu 1y Duracell-B070799 (Sonlszefiaziioe)

Summary of test data BO70799

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts
Discharge 5 starts :

Recharge 5 staris :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :

Recharge 7 starts:

Date Time Period

12:11:1997 18:55:32 Duration:
12:11:1997 22:48:00 Duration:
13:11:1997 00:38:37 Duration:
13:11:1997 03:35:52 Duration:

13:11:1997 03:26:28 Duration:

13:11:1997 03:46:22 Duration:
13:11:1997 05:36:58 Duration:
13:11:1997 05:50:35 Duration:
13:11:1997 07:41:11 Duration:
13:11:1997 07:52:53 Duration:

13:11:1997 09:43:29 Duration:
13:11:1997 09:53:54 Duration:
13:11:1997 11:44:31 Duration:
13:11:1997 11:53:44 Duration:

Maximum Recharge Time: 01:50:37

Total Discharge Time: 05:54:34

03:52:28
01:50:37
00:57:15
01:50:36
00:19:54
01:50:36
00:13:37
01:50:36
00:11:42
01:50:36

00:10:25
01:50:37
00:09:13
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Sarial no. BD707938 Hanufacturer: DURACELL Battery nize: AR
Recharge voltage nin: 1I000»U, Dutuy cycla:® 50 % Recharaa freg.: M0
Discharge voltase min: 1000mW). Sampling freq.: 1074 Nunber of recuycie: 7
r0 12: 18119487 18:55:32 rel 121151957 22:48:00 d-pariod 03.‘:52:29
dri 13: 111597 00;:28;37 ret £3:21:1997 DL:a5:52 d-pericod DO:57: 15
dr2 13:114:1897 03:26:234 re2 13:11:199? 03:46:22 d-pariod O :19:%4
"dr3 13:11:19597 DE:36:48 red 19:12:1987 0O05:50:35 d-parios H: 19:37
. dré 13:44:1987 0O7:41:%1 red 13:1£:1997 O7:52:32 d-pariod O0:11:42
dr3 13:11:199% 09:43:29 red 123z 3111987 098:%3:54 d-period O8:i0: 23
cdrg 13:11:1997 11:44:31 ret 23:11: 1997 11:53:44 d-pericd 00:69: 13

valtis ‘Fotll tine is8; 58 ia Tgnical rq-tim 0.1. b LH 37 Tutal*d o953 54 34

Aeale: 50!3“0! ';",grl? N "‘“ﬂ end of tent vmu Etjm

.......

Use: FI0 = print screesn data, prass return to m:it
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Set parameter for battery recharge/discharge

Serial number:

Manufacturet:

Manufacturing country:
Manufacturing date:

Baitery size:

Recharge parameters
Recharge voltage (minimum):
Recharge voltage (maxitmimy):
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:

Recharge frequency:

Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters
Discharge current:

Discharpe sampling frequency:
Discharge voltage (mimimum):
Discharge voltage (maximum):

No of recharge:

i < —
V@zjai Bhuripanyo

[ 7

Cc070799

DURACELL

CHINA

01/01/1998

AA

1100 mV

1500 mV

il00 mv

50 %

500 COUMts

100 hertz

10 hertz

1100 mV

1500 mV

- milliampere

1 hertz

1100 mV

1500 mVv

7 times
==

z‘/”-' . *
~==" Poranee Wannasiri

)
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Summary of test data CO707%9

Discharge 1 starts :
Recharge 1 stards :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 starts :

Recharge 5 starts:

Discharge 6 starts :
Recharge 6 starts :

Discharge 7 starts :

Recharge 7 starts

Date Time Period

13:01:1992 02:35:12 Duration:
13:01:1992 04:41:40 Duration:
13:01:1992 06:30:28 Duration:
13:01:1992 07:15:02 Duration:
13:01:1992 09:03:51 Duration;
13:01:1992 09:26:43 Duration:
13:01:1992 11:15:30 Duration:
13:01:1992 11:32:38 Duration:
13:01:1992 13:21:25 Duration:
13:01:1992 13:35:51 Duration:

13:01:1992 15:24:38 Duration:
13:01:1992 15:37:12 Duration:
13:01:1992 17:26:00 Duration:
13:01:1992 17:36:13 Duration:

Maximum Recharge Time: (01:48:48

Total Discharge Time: 04:08:15

02:06:28
01:48:48
00:44:34
01:48:49
00:22;52
01:48:47
00:17:08
01:45:47
00:14:26
01:48:47

00:12:34
01:48:48
00:10:13

24
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Serial no. COW739 Hanufacturar: DURACELL. Battery =mize: Aa
Recharge uvoltaoe win! 1100WU. Dutly cycle: 50 % Racharge freg.: 100
Discharas voltage nin: 1100mU. Sanpling freg.!: 1071 Bunbar of recucle: 7

drf) 13:01:1992 02:35:12 rel) 13:01:1992 0Q4:41:4D d-period D2:068:28
dri 12:01:1932 0O8:30:28 rei 13:01:1992 O7:i5:02 d-period 00:494:34
‘drz 13:0121892 (9:03:%1 raz 12:01:1992 0H8:26:43 da-period ﬁo:zm 32
dr3 13:01: 1983 A1313:30 re3 13:01:1592 11:32:38 d-pariod 00; 17:108
drdg 12:04: 1992 13:20:29 ragq i13:01: 1932 13:35:51 drpariod 00: 14: 28
dr5 13:01: 1952 15:24:38 reS 13:01:1992 15:3%::= d-pariod (0:12:34
dr6 13:01; 1992 17:28:00 rab 23:G1; 1992 LT:38: 13 d—period 00 ;13

volts Tntal tim i5: 01 DL Tmicnl re-t:lm Di:48:458 ‘rntal-d Q5 na 13

s S S UL U

R PP ,"!"mﬂvt,tpﬂuﬂ itime

[xeale: S0ORM: & grid

waw: Fil = print screen data, press raturn to ewit

RONICR dunsmilunmdszaou s Whudunswiinaasmssayszquaznsans
52y idunswifiventiensdadsegesiudufiusedu i 1100 TodToad wazshiies
ﬁﬂﬂ"']kﬁﬂ%ﬁﬁﬂtﬂ‘ilugﬁuﬁdﬁullﬂﬁﬁﬁ 1500 fadlnad @enswfiannmssalz ey
mamunhiuradunsmidiedy)  davesnswifivunadundiedaeuldueands
nsmlEnsnsSailszatadueziiuns ifuaasmsmelse g andeyafifesiutinfiey
¢8910 dperiod LiARsTasnaT I Flunsaelszanns i Sasnseenlss gpanioehy
saaan  (5udud 020628 uazdigail 00:10:13) SaunmAlAMANEA Bz Yes
sty 04:08:15 d2Ta wam‘iﬂ'lﬁlﬂ‘isﬂ@ﬂgﬂu‘iﬂﬁﬁ’nﬁ‘iﬁﬂ 02:06:28 ¥2Tua lid
ﬁ'ammﬂﬁmﬂﬂwsg“luﬂ%g"wim Yobsufufiaies 02:01:47 $2Ta9 uddesifoatums

b 1 ¥
salszaluudazasalszin 01:48:48  Tuadhidruau 7as

smilszney 8 Ares1edoyaiionaasutiu sl Duracel-C070799 (Sauszyfiaziiay)



#1599 7 fnthsdoynlenameunin iy Sony-Bo71199 (Sailszeiinziion)

Set parameter for battery recharge/discharge

Serial number:

Manufacturer:

Manufacturing country:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voltage (mimimum):
Recharge voltage (maximum):
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters

Discharge current:

Discharge sampling frequency:

Discharge voltage (minimum):

Discharge voltage (maximum):

No of recharge:

Janjat Bhuripanyo

BO71199

Sony

Thailand

01/01/1998

AA

1100 mV

1500 mV

1100 mV

90 %

300 counts

50 hertz

10 hertz

1100 mV

1500 mVv

- mitiiampere

10 hertz

1100 mv

1500 mV

7 times

=
Porance Wannasiri
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#1319 8 Mednagiieymilenareuau W Sony-B071199 (Bailszyiinziiay)

Swnmary of test data BO71199

Discharge [ starts :
Recharge 1 starts:
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts .
Discharge 5 starfs :
Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :

Recharge 7 starts:

Date  Time Period

11:07:1999 23:50:26 Duration:
12:07:1999 01:28:02 Duration:
12:07:1999 03:00:20 Duration:
12:07:1999 03:16:25 Duration:
12:07:1999 (4:48:45 Duration:
12:07:1999 04:59:07 Duration:
12:07:1999 06:31:27 Duration:
12:07:1999 06:39:11 Duration:
12:07:1999 08:11:30 Duration:
12:07:1999 08:18:28 Duration:

12:07:1999 09:50:48 Duration:
12:07:1999 09:59:42 Duration:
12:07:1999 11:32:01 Duration:
12:07:1999 11:39:47 Duration:

Maximum Recharge Time: 01:32:18

Total Discharge Time: 02:35:25

01:37:36
01:32:18
00:16:05
01:32:20
00:10:22
01:32:20
00:07:44
01:32:19
00:06:58
01:32:20

00:08:54
01:32:19
00:07:46

27
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Serial no. BO71133 Hanufacturer! Sonu Battery sizae® AR
- Pecharge voltage min! 1100wif, Puty cycle: 30 2 Recharge freqg.: S0
Rischarge woltase mnin: LIDOM), Sampling freq,: 10710 Mumber of recunlie: 7

dr0 11:07: 1993 RI:30:26 retl 12:07:1988 O0O1:26:02 d-period 01:37:38
dri iZ2:07: 168688 03:00:20 rel 12:0%: 1989 03:16:23 d-period DD 16:0%5
dra i2:07:1999 04:46:43 re2 12:07:1993 O04:59:07 d-pariod DG I022
dr3 12:07; 1398 068:31:27 ral 12:0y: 19839 a¢:39:11 d-pariod 00:07:44
drqg 12:07:1998 Q8:L1:30 req 12:07:1939 0O8:)168:28 d-period 0D:08:58
S i2:007: 1989 03:30:48 res 12:07:1999 Q39:59:42 d-pariod 00:08:54
drg 12:07: 1934 11:32:01 red 12:07: 1999 R1:39:47 d-period DR:07:496

volts Tut-l tim 11.49 2L 'l'ynicnl r.--tima tu IR a9 Total-d o2: 35 2%

stole SOUWIE 1 srid : : LI wes and nf test wex kime

usa: FIO = print screnn data, press return to ecdt

MUHA: dunsllunmdsznen 9 dudunsdfinensnsdads guazmane
Uszy funsifivonienssayszyess udufiussiulvifhf 1100 SadTaad wazsniies
fi@ﬂmﬁm{m?ﬂmwﬁumﬁu“lﬂﬂwﬁ 1500 ind lnad (eﬁqﬂﬁﬂﬁzﬁﬂmﬂmié”mlizﬁmﬂ%'
memmunifusnsdunslinedy  dnwesnsmiidnnaduniifiegreuldvesng
nmduosnsdatszytieduee dunswiuanintmelszy nindeyaf et hdiied
#991n d-period ndpsTNAN T umsaieds el Snsnsmenlse gannsothg
sIABaln (Guduil 01:3736 uazdrgail 00:07:48) MR ldnnmrmelizgues
gnslvidy 02:35:25 F T uﬁ'ﬂﬁmﬂ‘ﬂb’z‘gﬂ?ﬂﬁﬂﬁﬁ‘ltﬁ’lﬁﬂ 01:37:36 $9Tue ld
ff’luﬂ!@&ﬂﬁﬂ'tﬂﬂiﬁﬂuﬂ%ﬁﬁﬂﬂ usfufidnies 00:57:49 4l uddoalFiaatluns

¥ v 3
salszqluusnzaselszaina 01:32:18 ¥ Tuaihidruan 785

awiszaoy 9 Motudeyadionazeudini Sony-B071199 (Farlsz giiaziioy)
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MIN 9 Arethedoyaillonndenon 1y Duraceli-A081099 (Sa1ls2qpe1157)

Set parameter for battery recharge/discharge

Serial numbes:

Manufacturer:

Manufacturing country:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voltage (minimumy):
Recharge voltage (maximum):
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical mininmum voltage:
Typical maximusn voltage:
Discharge parameters
Discharge current:

Discharge sampling frequency:
Discharge voltage (minimum):

Discharge voltage (maximum):

No of recharge:

A081099
Duracell
CHINA
01/03/1993
AA

1000 mV
1500 mV
1000 mV
35 Y

500  counts
40 herta
1 hertz
1000 mV
1500 mV

- millizmpere
1 hertz
1000 mV
1500 mV

8 times

/ -~
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a3 10 deduaslioyadionaaeusi i Duraceli-A081099 (Sn1lsyqediaus )

Summary of test data A081099

Discharpe 1 starts ¢
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 staris :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :
Recharge 7 starts:
Drischarge 8 starts :

Recharge 8 starts :

Date  Time Period

16:05:1998 21:36:26 Duration:
17:05:1998 01:38:52 Duration:
17:05:1998 (4:20:42 Duration;
17:05:1998 06:41:22 Duration:
17:05:1998 09:20:28 Duration:
17:05:1998 11:07:51 Duration:
17:05:1998 13:32:18 Duration:
17:05:1998 15:02:24 Duration:
17:05:1998 17:14:27 Duration:
17:05:1998 18:35:47 Duration:

17:05:1998 20:36:19 Duration;
17:05:1998 21:49:29 Duration:
17:05:1998 23:37:28 Duration:
18:05:1998 00:41:25 Duration:
18:05:1998 02:19:55 Duration:
18:05:1998 03:16:11 Duration:

Typical Recharge Time: 02:41:50

Total Discharge Time: 14:15:18

04:02:26
02:41:50
02:20:40
02:39:06
01:47:23
02:24:27
01:30:06
02:12:03
01:21:20
02:00:32

01:13:10
01:47:59
01:03:57
01:38:30
00:56:16

30
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Serial no. AO081089 Hamnufacturar: Duracell Battery size: Aa
Recharge voltags nin: 1000wU, Duty cycle: 35 % Racharoe fregq.: a0

Discharge vaoltage mnin: 1000nY, Saroling freg.: 171 Hunber of recucie: 8

dr 16:05: 1998 21:136:26 refl 17:0§:1998 01:39:52 d-pariod 04:02:26
dri 17:0%5:1998 (014:20:42 rel £7:03:193%8 O8:41:22 d-pariod nz:m:h
dr2 17:05:1998 09:20:28 raz’ i7:0%: 1998 11:07:91 d-period D1:47:23
dr3 I7:05: 1508 13:32: 18 ra3 17:0%5: 1998 i%:02:234 d-pariod 01:30:06
drg 17:05: 1938 17:14:27 rad 17:0%: 1988 18:33:4% d-paricd 01:21:20
ddrS 17:05:1888 2D:38:19 [ 1] A17:085:1988 2R1:149:29 d-pariod 61:13: 10
dri 17:0%: 1998 23:37:28 red 18:03: 1998 DOIS1:25 d-period 01:02:97
dr? 18:05:1986 02:19:55 re? i9:05: 1998 OF:116:11 d-pariod 00:56: 18
voilts Total tiun 28.38 93 Tmical rc-tin- 02 41:50 Totai-d 14 15 18

*.v..._.e,.-.. SR A v :
o) e Sk e -
= ‘-wm—‘ruw.._..‘ ....."x.'-v...\u...s.a. = -
k_ﬁw et o ﬂ;ﬂ:‘ _L:;:u.a.-‘—-ww.a_w
- B i ety e = t"".ﬁ’?..".‘?ﬂ":

[scala: ﬁtmnu .1. arid . : B : p . ""i" end of tost _é_m éti“

use! F10 = print screen dats, Dress retorn to awit
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Fiaﬂmﬁmﬁuﬁ%@ﬂq%uﬁms\sé’uwﬁﬁﬁ 1500 ﬁaﬁ‘haﬁ?ﬁ%mfs;mmumsmaﬂszﬁﬂ'mj
@asrdaulunsguidoynvesnsmeseuazmssadssylishiu dgaduavdseneu
N1INII N IM) ﬁ"’aumaaﬂﬁnw\!ﬁﬁmmﬁguﬂ’hﬁaému“lé’mmﬂfjmﬂﬁweummﬁé'ﬁﬂizﬂﬁg
$reduazdluns wiluaasmameulssy vindayaillRezdudsiiiogdenn d-period 1idng
s IS umsmeszeand il shvesSasmsmenseqanasusnlSeumaesl
10 (Sududl 04:02:26 uazdigad 00:56:18) Tammii nnmsmenlss guesansliluh
Fu 14:15:18 4 Tase &Wiﬂ'!iﬂwﬂi%iﬁﬂgﬁstiﬂﬁﬁhtﬁ"ﬁﬂ 04:02:26 $7 T I mepants
maﬂszﬂm%s&im fals iy 10:02:52 2T dunaiidlumssalszglu

3 ' ki
nARgASIIzARaUToEY (310 02:41:50 -> 01:38:30) $1um 8 A%e mehezansoldde

@ W ) kg
186n Wellmsemamelszygavnedsogh 00:56:16 73 Tus

amwilsenew 10 dedideyadionamoudinly Duracell-A081099 (Fatlsy gad1ad)



@ L] A 1 e L)
mIn 11 Aedndoyadenaaoudin v Duracell-BO81009 (Enlszgpiiasy)

Set parameter for battery recharge/discharge

Serial number: B081099
Manufacturer: Duracel!
Manufacturing country: China
Manufacturing date: 01/03/1998
Battery size: AA
Recharge parameters
Recharge voltage (minimum): 1000 mV
Recharge voltage (maximum): 1500 mV
Recharge base voltage: 1000 mVv
Recharge duty cycle on: 35 Ya
Recharge step count: 500 counts
Recharge frequency: 40 hertz
Recharge sampling frequency: 1 hertz
Typical minimum voltage: 1000 mV
Typical maximum voltage: 1500 mVv
Discharge parameters
Discharge current: - milliampere
Discharge sampling frequency: 1 hertz
Discharge voltage (minimum): 1000 mV
Discharge voltage (maximam): . 1500 mV
No of recharge: 8 times

o P
ai Bhuripanyo / Poranee Wannasiri
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M358 12 daedisaguisyndienadeuniu W Duracell-B081099 (Batlsz §pthasa)

Summary of test data B081099

Date Time Period

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts ;
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 starts :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :
Recharge 7 staits :
Discharge 8 starts :

Recharge 8 starts :

08:08:1999 23:03:02 Duration:
09:08:1999 02:42:14 Duration:
09:08:1999 05:22:59 Duration:
09:08:1999 07:44:09 Duration:
(9:08:1999 10:35:19 Duration:
09:08:1999 12:32:41 Duration:
09:08:1999 15:07:34 Duration:
09:08:1999 16:43:05 Duration:
09:08:1999 18:55:36 Duration:
09:08:1999 20:09:09 Duration:

09:08:1999 21:55:34 Duration:
09:08:1599 22:54:17 Duration:
10:08:1999 00:24:33 Duration:
10:08:1999 (1:15:33 Duration:
10:08:1999 02:36:06 Duration;
10:08:1999 (3:22:06 Duration:

Maximum Recharge Time: 02:40:45

Total Discharge Time: 13:22:31

03:39:12
02:40:45
02:21:10
02:51:10
01:57:22
02:34:53
01:35:31
02:12:31
01:13:33
01:46:25

00:58:43
01:30:16
00:51:00
01:20:33
00:46:00
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Sarial no. BOSiDSH Manufacturer?! Duracell Battary size: At
Recharos voltage nin: 1000w, Duty cucle! 35% Recharges freg.: 40

Discharge voltagse nin: 1000#V. Sanpling frea.: L1 Muniar of recucle! 8

drt) 08:08: 1999 23:03:02 rety 09:08:1899 02:42:14 d-peariod O3:35;: 12
dri 09:08: 1933 0O5:22:39 rel D3:08: 1988 07:44:08 d-~pariod 02:21: 10
dra 08:09: 1889 10:35:19 ra2 09:00:1999 L13:32:4) d-pariod OL:37:122
dra 08:08:19%93 15:07:34 ra3 03:009: 1589 168:43:0D% d-pariod D1:3%:31
drd 08:08: 1983 18:55:38 re# $9:08: 1998 20:0%:08 d-pariod 01:13:33
dr3 08:08:1999 21:35:34 red D3:08: 1843 22:%54: 17 d-period DO:58:43
drg H3:08:1993 0O0:24:33 ret 0:08:193% 0OL1:15:33 d-period 00:!351:00
dr? 10:08:1898 02:36:086 ra? 1D:09: 1898 03:22:0e t-period D048 :00

uvolts Tuta! tim a8: 15.04 ‘l‘gnh:al rd-tine 02:40: 4% 'I’cl:al-—d 13; aa < ¥ §

'acale: 300wWU: Lgrig © ¢ o : %wn ond of teat wee o tdewe

bge: FiD = print screen dats, press return to exit
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ﬁﬂ&l“’]Lﬁﬁ%ﬂ&é@ﬂﬂﬂuﬁ%ﬁﬁﬁu]wﬂ”l‘ﬁ 1500 ﬁﬁﬁi’mﬁi‘fw&!.%;uslm'luﬂ’i‘iﬂ’lﬂﬁ‘izil&h'iﬁ
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110 (Fuduit 03:39:12 uazdgafl 00:46:00) TR Idnnnsmedszyve s v
F113:22:31 92T Li@iﬂ’l‘é‘mfjﬂiz‘Qﬂ%iﬁﬂﬁﬁ%ﬁ?ﬁ‘ﬂ 03:39:12 $2Tws_ T ubsnts
maﬂsgﬂuﬁ%s"wim alsamiufiauiiu 09:43:19 2 Tne downaMidiums el ey
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m319 13 Aregedeyalonaasusiulyl Maxel-B081299 (Sailszgoinasa)

Set parameter for battery recharge/discharge

Serial number: A0B1299
Manufacturer: Panasomnic
Manufacturing country: Japan
Manufacturing date: 01/08/1998
Battery size: AA
Recharge parameters

Recharge voltage (minimum): 1000 mV

Recharge voltage (maximum): 1500 mV

Recharge base voitage: 1000 mV
Recharge duty cycle on: 25 %
Recharge step count: 500  counts
Recharge frequency: i2 hertz
Recharge sampling frequency: | hertz
Typical miniroum. voltage: 1000 mV
Typical maximum voltage: 1506 mV

Discharge parameters

Discharge current: - milliampere
Discharge sampling frequency: | hertz
Discharge voltage (minimum): 1000 mV
Discharge voltage {maximum): ' 1500 mV

No of recharge: 8 times

U\@ % ~
Janjai Bhuripanyo %ranee Wannasiri
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M5 14 Sdnegdieyadenaaousiuln Maxel-B081209 (Bavlszyediuda)

Summary of test data A081299

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 staris :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts :
Discharge 3 staris :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :
Recharge 7 starts:
Discharge 8 starts :

Recharge 8 starts -

Date Time Period

11:08:1999 15:20:24 Duration:
11:08:1999 20:18:54 Duration:
11:08:1999 22:45:44 Duration:
12:08:1599 00:14:06 Duration:
12:08:1999 02:15:19 Duration:
12:08:1999 03:20:33 Duration:
12:08:1999 05:02:38 Duration:
12:08:1999 05:56:22 Duration:
12:08:1999 07:22:10 Duration:
12:08:199% 08:07:23 Duration:

12:08:1999 09:22:03 Duration:
12:08:1999 10:01:57 Duration:
12:08:1999 11:08:42 Duration:
12:08:1999 11:45:45 Duration:
12:08:1999 12:47:29. Duration:
12:08:1999 13:22:03 Duration:

Maximum Recharge Time: 02:26:50

Total Discharge Time: 11:02:34

04:58:30
02:26:50
01:28:22
02:01:13
01:05:14
01:42:05
00:53:44
01:25:48
00:45:13
01:14:40

00:39:54
01:06:45
00:37:03
01:01:44
00:34:34

36



37

Sarial no. BO81259 Manufocturer: Haxall ’ Battery siza: AR
Rechurge voltage min: 1000sU. Duty cucla: 25% Racharge frea.: 12
Discharas voltase nin! 100000, Sampling freq.: iri Nunber of recucla: 8
dr i0:08: 19939 20:03:33 rel 11:08:1998 D0O:31:34 d-periocd 04:28:01
dri 11:08:1988 G3:45:51 rel £1:08:199% 03:42:20 dperiod 0115629
drd 11:08:1993 O08:37:06 razi 11:08: 1939 105:01:358 d-period 01:24:52
dr3 L1:08: 18939 12:52: 56 a3 i11:08: 13499 i4: i0:34 d-period 01: 17:38
drd 11:08: 1888 18:152:31 ras 11:08: 1999 18:02:37 d-pariod 01 10:08
drS 11:08; 1858 20:530:%1 red ii:Da: 1999 2i:56:241 d-period 01:05:50
dr6 i2:08:1983 OL1L:02:21 reb 12:00: 1999 02:07:02 d-period 01:04:4%
dr? I2:08:1998 04150345 re? 12:08: 1999 03:352:3% d-pariod GL:01:46
valts Tutal tlm 2=: 18 & Tgpxc.al ra—tiu 03 14: 17 Total-d 132: 29 23

e ol

R St R S T
scaie: Sowu: tartd i b wrnoend of tast e time
use] Fil = print seraen data, prass return to exit
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#1519 15 e nuFuiusszniiaives DAC sudusedu TwiheSefidnldmnaees

u39U DAC | useduficn | usedu DAC | usedufis | usedu DAC | useduiiem
0OH-40H oV 5CH 115V 78H 1.66V
A1H oV SDH 117V 79H 1.68V
42H oV SEH 118V TAH 1.70V
43H Y 5FH 1.20v 7BH 1.72v
44H oV 60H 1.22V TCH 1.74V
451 oV 61H 124V 7DH 1.76V
46H oV 62H 1.26V TEH 1.78V
4TH ov 63H 1.28V TFH 1.79V
48H oV 6411 1.30V ROH 1.81V
49H 0.1V 65H 132V 815 1.83V
4AH 0.16V 66H 1.34v 82H 1.85V
4BH 0.23V 67H 1.35V 83H 1.87V
4CH 033V 68H 137V 84H 1.89V
4DH 0.46V 69H 1.39V 85H 191V
4EH 0.61V 6AH 1.41V 86H 1.92v
4FH 077V 6BH 1.43V 87H 1.94V
50H 0.87V 6CH 145V 88H 1.96V
51H 0.91V 6DH 1.46V 89H 1.98V
52H 0.94V 6EH 1.48V 8AH 2.00V
53H 097V 6FH 1.50V 8BH 2.02V
541 0.99V 70H 152V 8CH 2,03V
55H 1.01V 719 1.54V 8DH 2,05V
56H 1.03V 72H 1.56V 8EH 2.07V
S7TH 1.05V 73H 1.57V 8FH 2.00V
58H 107V 7411 1.59V 90H 2.10V
59H 1.09v 75H 161V 91H 2.12V
SAH 1.1ty 76H 1.63V 92H 2.14V
SBH 113V 77H 1.65V 93H-FFH >2.16V
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1. Talsunsu
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Tlsunsun i lunmsnamaudiulisunsuniu ¢ AdouTaald Tubo C version 3.0

o . ¢ =t 9 ar ] 3 o @ e
VBIUTHN Borland International Inc. 1ulsunsudouldidu pos winiu dwisuda Tdsunsy

ar
sznaudie dauagaeli:

- battery.cpp
= battery{.cpp
= batteryl.cpp
3 battery2.cpp
- hatterv.h

- head.dat

- data.dat

- batt.prj

< batt.dsk

Tlsunsufinadeugin’ly
dlsenouves lsunsu
daulsznonyeslysunsy
davlsenauvoeTafsunsy

include file twsu T sunsy

supporting file il text #m¥0 T1sunsy
supporting file iif1s text A1misu Talsunsy
project file 11191 Turbo C

project file 61454 Turbo C

Tilsunsudisdunng  graphic files @199 oflumsn  diskette Hili¥e

;q' T = oy C&y
“source codes/exe” MUULIBY MO TRt Il

o A r = o
m3d s [ sunsaisna g e HABIA LN DOS’s prompt IRgRYA

2. n1sRoa T1lsunsuy
A
Hago Tulil

C>batt<>

& a v t ' .
el lsunsavhauszalsingdadis snd1 Main menn yusanm Tdsunsuluy

v 2 A r 1] ar at 1
duiiliis Winaaouldidenhidasns I Tdsunsudhaowluidela Tauradiof

b
annsoden ldnaade i

- 0- Exit from program

- i- Select sample
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- 2- Set recharge/discharge parameters
- 3- Run test on sample

- 4- Run only discharge cycle test

- 5- Print result of the test

- 6- Plot result of the test

- 7 - Convert to ASCII file

- 8- Set monitor on screen

- Q- No monitor on screen

21 Exit from program
flumseenan [1sunsy recharge/discharge 811 1 (iodnagawien <07 =n

3
main menu) 93 EunEFUganInagauLaaduALE DOS’s prompt

2.2 Select sample
o o o dat 1w cddu oo A v
Dunsaugiudeyeiilogneduuunwess nldvinnaaey  (lodnaneu
A , . < 9 = ) S 9 oA w
@on “1” 1N mainmenw)  Hunthnvevarovisydesfiandretamaaaunngiu
g & & oo v A & w  d . y oAy
doyailnnguueonm  seiediidonesitiudeyaiin serial number Yoynilszies
] ¥ 3
Houlifumsdonludo s, 6 uoz 7 Mlog i mainmenu delufifludedisssnimiie

w 2 A g o . A
gmﬂﬁ@umam‘w@ﬂuwwaya“},umuu

Summary of test samples:

Name Manufacturer Recharge v, discharge/recycle
A300299.spu  AIKO 1600mv 0
A300499.spu AIKO 1000mV (%)
BI30599.spu  AIKO 1000V T(¥*)
F300499.spu = AIKO 1050mV 0
H140599spu  AIKO 1070mV 0

Al160499.spu AIKO 1150mV 7
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t"—"l 1 =t 1 =
HUEEN 6 {*) ‘iflumsmﬁamwamaﬁsxﬁg UANBI DY NIAYD

A o &
¢ Funrmagoumdenidoyai ldnnms recycle 7059

23 Set recharge/discharge parameters

Wumsfmuadeyalumsdadszgam lmivSasmlsz gaindw vl (tile
fnadenidon “2” 910 main menu) %’mgamﬁﬁ;‘[ﬂmﬂmﬂzﬁﬂﬂ%ﬁmuﬂﬁ’igapm e
Tuntmamevd il swiadoyadien Alunsiufommasoudniiie fose
ynedoymu siavesdn@iflunnaney duda dnld Ysemadidn  Suiinde

gl vumvesn i 409

I minfiniimuald “No of recycle” landlu o suifly
e v r A ar ) i o '
nsdaduldd msmeilszeisdaiiassunszianssiu Wi Idfmusm 1 luses

“Discharge voltage minimum”

24 Run test on sample

Wunnageudu i emssa/medszgueas il elodnameudon «3» vin
main menu) d’;uﬁﬁn%u@@ummmaﬁmmﬁu@ﬁ'ﬂmmuﬂgﬁué’fuﬁ'sﬂmsmﬂﬂizfgsum
' lrlneu mmfmi@mﬁé’ﬂﬂszgmmﬁm"lﬂsffueéwﬁ"iﬂﬁaaq aunseite lase
5@1‘1]33%3%@6114‘1%!1%@1 188n  saeanmmmamey hilnzfusesmadmlizguie

' o 1 {ar =5 y
a3nelse gyesau Ielimsdufintoyadiutieg. aneanan. doyaiiuiiniiewgmi

1A N WTD 2.6 1ag 2.7

TERENGY mafudedetsdumunsofy 1&ifies 64,000 Aetnalugrves
ar ] 1 A i ) v ~4
ndansonmelssglumdngdn fhunhfeo wnaasyfissmue lildlmany
P ' 9 A ' w oA o 1A & 9
doynipumifiszrasienissanieonsmenlsey  mmzezdh I lidnsnudoyalu

@ T
apue yaesmsnagey luuda g Wetimsnz TdsunsussisumsdanTomeilse

ot

=h.

o
dohiling dldnsdanfemethzludantug Wil audanfenimelszyediadu

' al o]
asannsazdiu
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o IWinareud ussru IfhusnSuddina e s i sz usii dos
=] 7 @ =t

o
wgan1Igalszediu vl avunsdadszmSemetizydhedussFugraandousd

v o w e o P
YOAIY (WIDUNULEN beep PRI @ﬂﬂﬂﬂﬂ?tﬁﬂi)

& ¥ ; L 0 o ' o

Falunstitiianddt batory M maneu Wamnsodadseyldlmisn dealfou
Qf L] T i (=9 é [+73 A 1 i
drathanagaulny unztitedl4iimsnatulay] undia T sunsuez ndu TS ududmif

main menu

H + ¥
His Ifinareumsesunsnasovandosmuaifneaon 1dswuerl3

9 ¥
wagmynageniddugasmmaled wiidoarude ltiuueenm @ Suadi laetszum)
“recharge done......good battery......”

3 = = o+ P al w .
DA RUIITERE L beep nnneuRwes neunendu i main menu

sy

lunidindnaden i ldfleudeyalifiuseninues set parameter vazdnaaowdon
¥
r = r =3 A
Itnaneasudw fhduseidonnude it @foududes  beep  _mnafes
=y o
ABLNAADY)
“set parameter is requived...........”"

“press any key to contimie....,.....

3
=

5 oy Y g ) Yo v oA
m‘iuﬂsmup‘gmﬁw%xmamm‘sﬂamauﬂa“ﬁmuimmw set parameter NOUNTS

Mmsnaaenind g
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2.5 Run only discharge cycle test
disimanounam]udlumy “4” 910 main mem  fnadouszfanmsnacoui
24 o ¥ A 1 e =
wiileufunsneoyluds 2.4 (Run test on sample)  Aslugreiifinsmedszyozaudu
nua ieaud uaansontlszgee lilins toudeaneildlunssalss udedla
3 r 9 ¥ 1]
UBRIINIZTBIUNTEINNNAT A AR T lumsontlseauiniy  aintuezEuaniums

1 A { -] ot = e i o
mgdszgdall  gailsraeddiendeyaiias i liaSoudoududoyanidluiade 24
9

v
= = ¥

A ' @ A 1
W NUUBNUANENNUNS ﬂvlii

26 Print result of the test
] i . 4 .
dlunssesuenn 189nms recharge/discharge sl (dlefmaney  den <3
¥ @
91N main menu)  AIREVBITBIUBN IUATII 16 uae 17 Mellnsmnideyadnaaey
; i -
awsofevden dRnieanmunsosiuimens oo iRy 1A lu IWad1a
] Fd 1
dwfumafvdeya il deyaf lusunsuainiuzgrifn 1Ay ivdde
“print.dat” Iasiidoyaynlvdezgnifiu i luseuiege lvddhedu  Falilimsavdaya
q:{q- | - AW&? E v w9 O P N o
wufifiedeen udezthdoyatiafeiiumtnlndehedoyadified luwaeifiomduy

Foya 13 luWae: lifimsiiusideynlas usenm

detauunaaoumsdadszgam lWdan alusmilaogluase 16 uaz 17



A5 16 AwdauuunaTaumMItailszgatu in Alkaline Manganese

Set parameter for battery recharge/discharge

Serial number:
Manufacturer:
Manuofacturing country:
Manufacturing date:
Battery size
Charge parameter
Recharge voltage (minimmum):
Recharge voltage (maxinnum)
Recharge base voltage
Recharge duty cycle on
Recharge step count
Recharge frequency
Recharge sampling frequency
Typical minimum voltage
Typical maximum voltage
Discharge paratneters
Discharge current

Discharge sampling frequency
Discharge voltage (minimum)

Discharge voltage (Maxinum)

No. of recharge

Al180399
Duracell
USA
01/01/1998
AA
1200 mV
1500 mV
1200 mV
50 %
500 times
100 hertz
10 hertz
1200 mV
1500 mV
miltiampere
1 hertz
1200 mV
1500 mV
7 times

s. Poranee Wannasiri)
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M3 17 dwtaguuunareumsdalszga e Alkaline Manganese

Summary of test data A180399
Date Time Period

Discharge | starts: 18:03:1999 09:47:45 Duration: 00:30:32
Recharge 1 starts: 18:03:1999 10:18:17 Duration: 01:48:07
Discharge 2 starts: 18:03:1999 12:06:24 Duration: 00:11:20
Recharge 2 starts: 18:03:1999 12:17:44 Duration: 01:48:07
Bischarpe 3 starts: 18:03:1999 14:05:51 Duration: 00:09:54
Recharge 3 starts: 18:03:1999 14:15:45 Duration: 01.48:07
Discharge 4 starts: 18:03:1999 16:03:52 Duration: 00:09:15
Recharge 4 starts: 18:03:1999 16:13:07 Duration: 01:48:07
Discharge 5 starts: 18:03:1999 18:01:14 Duration: 00:08:57
Recharge 5 starts: 18:03:1959 18:10:11 Duration; 01:48:67
Discharge 6 starts: 18:03:1999 19:58:18 Duration; (0:08:55
Recharge 6 starts: 18:03:1999 20:07:13 Duration: 01:48:09
Discharge 7 starts: 18:03:1999 21:55:22 Duratiort: 00:08:48
Recharge 7 staris: 18:03:1999 22:04:10 Duration:

Typical Recharge Time: 01:48:07

Total Discharge Time: 01:27:41

63



2.7 Plot result of the test
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wesnindeyai Iaidludnnumnn alszum 450000 luddemsmaasuunnda

N = oW = o o a ¢ o ¥ ¥ waw
33§}Wﬂ$uﬂﬂﬁ1ﬂﬁﬂ75 recycle MMUIUT ﬂ'i\‘]) ﬂ’]'i'l!;ﬂ5'l$ﬂﬂ@ﬂuﬁ%nﬁﬂuﬂﬁaisﬁﬂa'lu']uﬂﬂlﬂ

de ms 1 Tdsunsuludautisgamnsaiuszeznandnduld feyafiuand 3 dau

daui 1 funsumesdoyammwzifeduan Wi Idhmsmamon (awe

11191) Joyahiudasfio

minimm)

o Hedeyamwizdnld (Fu A120399, 4210399 4a1)

2. wsebuliths uhiildumssnalseg v Recharee  voltage
3 ussdnlvithdga il lnisaed 529 (Recharge voltage minimum)
4, A8 Tumsonilszg i (Recharge frequeney)

5 mumodyanai 1 lumssayszy bl uty cyee)

6 mmﬁ%emsfjuﬁ'ﬂumﬁé'mmzmﬂﬂszﬁg"lﬂﬂi (Recharge

sampling frequency UA% Discharge sampling frequency)

& x
7. fiuauasaivinnsea/medss g (Number of cycles)

daudl 2 flumsuansdoyafidiutraaiGudures  madauazmame

3 { 1 d’d ar
drzguadnu auiiganniiuaasrsnafidansanedsegdsniniimasailaey

§F
UAnE AT AW

dr0 18:03:99 09:47:45
drl 18:03:99 12:06:24
dr2 18:03:99 14:05:51
dr3 18:03:99 16:03:52
dr4 18:03:99 18:01:14
dr5 18:03:99 19:58:18
dr6 18:03:99 21:55:22

re0 18:03:99 10:18:17
rel 18:03:99 12:17:44
re2 18:03:99 14:15:45
re3 18:03:99 16:13:07
re4 18:03:99 18:10:11
re5 18:03:99 20:07:13
re6 18:03:99 22:04:10

Typical~-d 00:30:32
Typical-d 00:11:20
Typical-d 00:09:54
Typical-d 00;09:15
Typical-d 00:08:57
Typical-d 00:08:55
Typical-d 00:08:48
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1 P [ o 1 P g N
- doud 3 umstuerdeyalusisiinmlsequazdadszedm sl plot
1] L »
Wunymiiunulusndudus o Wil unssadseglimbedy Gadled uau

Tuueudluunurs e

E
Wi UMIUSY scale wnsstluunufs uaza luwnuusuldgn

9 = tg Aﬂy A i H 1 {
dosfuanuiiueie Aellite Iideyafiuansuunsninidianugndeseduiinsezdiu

nnavpsdeyaiifuiiifestimsfudeWannsofiesin plot vnoesmld
Tosfidoyaudazqafinns plot uusenmludaud 3 ﬁtﬁuﬁ’sm?{mm%@yaﬁﬁme{ﬂﬁu
S 10 g0 AmAeitldgmialy plot flu 1 gaunsenmy duegied Widee aunua
Jayalugasussnndauazmenlszgupsoiulal T@aﬁbﬁau'suﬁzgm’fﬂgﬁhms plot JAUDY

paeansaezSund IAamAdesms

A a 4 o
wenenlding plot Yoynuucsn  mageuszdmuadeves Wafifudoyn

L4

ke 4 ] ]
unggssau Wihiuaiinaaoudosmsfeg I Talsin sy plot vusonw

2.8 Convert to ASCH file

iissnadeddimsrodoyaftldlnanswlin Microsoft Excel ¥itlddosfinnséhe

]
=4

i - o
Foyoh Wd ludu 13 hudeenssly Microsoft Bxcel  unzdoyndrsdudoutiugdous
k4 ¥ ]
ASCIEA3e msiiion Winsfam ludmilssh Iiimsn Asudeyaidiunvgu 2 fing
¥ x 1 r 3
1 ludladludmy ASCIT e 4 vdn eiedl lliFesn mnssisimnifeudayaioma

Sludamaiidlu asc

Tumaieudneduszdns o alnnldSameadusy  serial number Y09

2 3
o Tvlelue iileauddiau iy file extension w2 ifln < ASC™ unu doyalulad Idezeglv

Eﬂ&LUﬁﬁ Microsoft Excel 1258450 16

A = E 3 P
adenldimanlfsudeyn binary AT luIdd *spu Wihudoyaiidiu ascr tu
# r [} v 1
T *ase iy fnaseummnsaiwfmustoves Wdiifudoya wioziion 1Wan

.
1y g

wstudeysefeils lunsdiusnlflddefidoams doulupsfiudelingsls Enter uny
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2.9 Set monitor on screen
= A v ¥ oA Au Pa 1 A o oM =
HINUMFIBDINHINEU Fnlfi"f]llﬂﬂﬂiuig‘H’lNﬂﬂJﬂ'ﬁ@ﬂﬁif}ﬂ'}ﬂﬂSg‘i}i]gllﬂ'l‘i&iﬁﬂ\‘i

A9 149103995 feedback UUIBNMIDIUATES PC Tnes 1 IdiTudany 4 ndnfioglumioe

adusiadTad

2.10  No monitor on screen

a1 = ol @ dy =4 = 2 o 9
HWINUNITEeNItou %Nﬂ'l"s’ﬂﬂmﬂﬂ'l'iWWTH%&W’WB 2.9

mstmusdeyadmsusm il limmaey

w

lumsnetouiimsivua Imsdmuamangildlunsnagey afifmuae
] T o ar L= | 1 <l g/
wegnunmadeuinliumsdadszylviniemamum sgquesiu Teszdeavasdoyn

af

1aduiidede 1ol

r E
3.1 SYEY9EM (seral number) AlF WM nagey  suatiludSnusune
W - w & ’ A
Fumaisaniuliswe 7 lud  Meusnmsnameudn IWildlumemaneugaluuuyes

F 2
sterflogiude 2 ypemmannil

VUG msthudeyalusyniunmsnaaeusefiulude lwand
a ] . @ v 1 o ¥ 3]
sHausan Ui Ined) file extension i “SPU» andnseqau savesniulddu

& =
“A040499” dfaluliezifudeyanziilu “A040499.5pU”

E=) T @ = L4

320 guaaniwll (Manufacurer)  Sludevosus dndndagin lWfagihan

1
nagey gnadeurinsaldteanyiddudwandisau 25 lud

=) . & ] £
33 szmeduta (Manufacturing country) | luveotlszmededad nlld

& ¥
seiinmade dnadouaunsaldfeanulafiudiniedu 20 Tud

34 Juindan Wl (Manufacturing date) Fhriuisdanu IWidniun

wagoy  juisuuilidfuguwunespuildfui liufasaRsulasfivadndoslu
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1 ¥
dawesd nufieediu 2 ndnewdlu 4 ndounw) Aoedlugdunude Wi dammiyyyy

ES
Yoyaludmiiivua 10 lud

35 wuinveas W (Battery size) 1uninavess i ldlunsnaaouds

6 -] 3 1
WUBIA AA, AAA, C, D Snudionushigmeasuasnse 1o 1d7e 4 lud

3.6 waau dhsydudwesmsdadse gand trtlvd (Battery  voltage
(minimuny)  Hnvoeidiuiiaflaad  Aosvduussduhaganldlumssase gl

T Swaudravildldae 4 lud

37 wistubidsrduguesmsdadszgan il Battery  voltage
(maximum)) - vhoiiuiodled feseduuseduligagaildlumssadlss gl

Snnudmanlalafe 4 lud

38 useu idhsydugnive snndatsegen Tilna (Recharge base voltage)
2 ¥
Tmbedluiiedlad Aoszdusedulwdhiuguildumssalszgamining  $uau

Faaunld1dde 4 lua

39 waudygnaihaduszdud (Recharge duty eycle o) Twmizedu %
1] al H 1 & - T i3 H 1]
Aoy dhndiauilvuaein 0 dreauiumas :waseasas i Judh it

€3] & e 1 o oy o { 1 1o 4
fluaeTn 1 Mugaaus wubifhiilddiuaeTao wdrguuednin1dd e 100 fidaen

=1

Weslvnavostoynmnu 3 Tud

X

3.10 qhmmmm'lﬂﬂwﬁbﬂmsé’uga (Recharge duty cycle off) fvalaedli %

oo

¥

fossussau i dianiiuaess 1 i sniumas w0 hsean WA AN a udlu
andn 1 fugrauseiu i ifisuiiuacin o udaunaduinlddest 100 dduavild

=% kY L o
wdivausedeyaniiy 3 lud



68

311 Auduens recharge 874 (Recharge frequency) Uviineutlufsad
(Hertz) Aoanwvesdygnaildlunmsdarlizyanddlnl  wwavesdieailéfe s

lud wSoidluduay 5 wan)

312 anwdvesmsduieyaludamadatlszgaiulding (Sample frequency)
T o3 = ! 1 * ' Y J T
tmbedhundsad Aeanudvesmsdudoynvessnld ssdudeyadineeiian doont

A8 WD YBIMS recharge AUkl WAV sduavie 5 lud (vAndiuday 5 udn)

313 usesu bl iiszaugshingamsdasyesn v (Typical  maximum

37 L]

voltage) Imhufiulliad 1vad Aodwussdu bidhadissdusdordumve s i v
o1 ar b A . c?m - 1 1 T A3 4 =) o
gnaaswudmnuld  gemiflineefisedizndied 1250 fadladuay 1500 Tadlnd

37 ¥
sanumssianveagiu vty Swuduaanididae 4 lud

34 wssdulfhfisvaudindesngamsdalszedwlWing (Typical minimum
o7 1
voltage) fiviruiiufiadload Aesussaulddaitsrtlumvesussdin il hiaoses 147
14
mssndntsdalsgad Iw i g I erfiaases Saudundreves 1100

daalimd Swuduesiildidae 4 lud

305 wnavesnszue i fimelszgomatln (Discharge current)  Huiiag
dudaauoui] m‘:maﬂszzﬁgmaaﬂmm‘lﬂﬂ'lmﬂdm"lwimm?%ﬂf‘fﬂz%’ﬁmamwmi
aotlss ldidunaniedss g insdaenszunldidasinnens oz fisians
ynatey  miwvesnszualwihies1d umsaelseadheduihuiafuouddninludily

sudy 5 Tud

316 myduiaynluszniunsaelszquesdmly (Discharge  sampling

Q gt =t t @ g
frequency) $TuIUTBANVUMIAY 5 Tud

317 wssduiniaedilivgamsaetlseguesd el (Discharge  voltage

=3 1

¥ ¥
(minimum))  TvthodluiadTad  Aoawsedudha it usweusesdu ldihians
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&
9 <y T 1 o 1 ALY s [
e Wimsenfnmsmedssguesam Awssdu lidhaiinarwelidufunieaes 1100

JaaTad Swudnaaildldae 4 lud

338 Foausau Iihgege lglunmmlszesam’d  (Discharge
¥
voltage (maximum)) fimisedluiiadlsad awwvesdoyawidy 4 Tud Tuvaedilud

o
m3lFTlsunsuseedudoyatudil

9 1 9
3.19 mmumaqﬁmﬁums recycle (Number of recharge) fimbswdiusnouads
e muadmauns recycle vasusaza 1l wnevesdoyanldifums recycle Haum

[ -3 Ld
wity 4 lud

separator YDIUATS field T19AUADAIDALT "NULL" ddvvesmens  vudiulal

e uINay field Tuud il ude sdmuaat o unuddasud i tuafidviua

dnunzasensaedizgnull | dieseelepzdunndfenseag i1y
nzudifhodredeies  wionmaeUszgessudiudae  sasedumseelszy
yasnu 1WA slum‘zmﬁaui‘fﬁ}ﬂ%msmﬁﬂiz13 wuslnRedredioainiy

nnY ﬁ%%ﬂﬂﬁé’ﬂﬂazw?ﬂmaﬂszigﬁhu"l%fé}zﬁmiﬁuﬁﬂ%gaﬁ.uﬁmiﬁlums
Salizg (rex) wionsnierlszy e Tnefigaonysx dhdaunupeninaunisinagou
;

i)

y ar 2 iy & o
wenimnindadellmsnudeyaiiiuTudeud]  (date)  uazd Tusufuagiund

E1g
. g L Qs o %)
(time) dmTUMIBatlse mToatwilsey wu A

4. hianldau
Tusgniwmvadeueiimafudoyadieg Aorzuureuiunes  maduilu
wuuda Tudaaw dsunsufden 3 Toyaf I8 luszndunvaaenazediulwg

: £ P P
“oooooespe” 7 TUsunsua ey neszdsaved ddnaduiidae lUa:
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By [ 1
Ta xooonspn Tafifiedvuaseea i ldunssedlss g uasmaaedsey

¥
el uadludauseil:

41 ff'm*ﬁﬁu header data

411 HAUDEI (serial number) MIF UM TNaaDY  Deuastifu 7

lud

412  fuaecw 'l (Manufacturer) S 2s lud  WudiawnTeda
Fausald

413 dsywagnta (Manufacturing comntry) $7uan 20 lud  Fuduas

N e ow gy ¥

HIDAIDANIA 19

414 Tuindanly (Mamifacturing date) $1171610 Tud  dluduaa
7T 0AI0NUT

415  wwmves i (Battery size) 71w 4 lud

416  usesnivhsesudwesms recharce 81 (Recharpe voltage
(minfmum)) 1993 3 Tud Tmisadhiiadled

417 useduldhagdgeunins recharge 611l (Recharge voltage
(maximum)) $1047% 3 bk Smbediudiaalaa

4.1.8 zas&é‘{uwﬂﬁgﬁuﬁmmms recharge 6111 (Recharge base
voltage) §1uu 3 lud Tmbaduiiagled

4,19 Saedygnaliihfidluansn 1 Recharge duty cycle on) sismue
ihi % wmvesteyaniaty 3 Tud

4110 anfrlumsdatlszquesnnily (Recharge stop count) Huuw 3
Tud Budnufudyas

A1.11 ATsavesns recharge 11U I (Recharge froquency)  amiaeniiu
Winy S s lod Suduay

4112 anwdussmagudoyalusients recharge dulv (Recharge

I o

. 3 ¥ 5 L 4
sampling frequency) $THIUTSYAUIUIA 5 Tud %BQﬁLﬂuﬁﬂiﬁ%

4113 usenuldhfsedudfidemeamadmlszeamIling  (Typical

o [] Y 4
minimum voltage) ¥ 4 Tud Sluday mibaduiedad
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1
2% o

a1.14 usedulithitsefugeiinanmssayszqd gl (Typical
maximum voltage) 3119 4 Tud Fluduas mihedluiadlod

4.1.15 mmmmmmﬁ"lﬂﬁwﬁ discharge nau Ty (Discharge current) 3l
wihedufladueud vnvesdoyaniiu 5 lud

4116 anduieyaluszniumenedssguosa s (Discharge
sampling frequency) Tuaudeyalinnawiiu 5 lud

4.1.17 us e IR ga9driiTdnennts discharge (Discharge voltage
(minimum)) Anefuiedliad Svuesiidu 3 Tud
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#1379 18 TIUMIIYBIRIDENYBYanTBRilsEuuDRazdestodlusi uunyes AScHr

dr027:02:199903:58:491400 1220 1220 1200 1200 1200 1200 1180 1180 1200 1180 1180
1180 1160 1180 1180 1200 1180 1180 1200 1160 1180 1200 1160 1200 1180 1180 1180 1160
1180 1180 1180 11601180 11801200 1180 1160 1160 1180 1180 1180 1180 1160 1160 1160
1160 1160 1160 1160 1180 1160 1180 1140 1180 1160 1160 1160 1140 1160 1180 1160 1180
11601160 1180 1140 1160 1160 1160 1140 1140 1140 1140 1140 1160 1140 1160 1160 1160
1140.

e027:02:199904:10:351300 1300 1280 1280 1280 1300 1300 1300 1300 1280 1300 1300
1280 1300 1300 1300 1300 1320 1300 1320 1280 1300 1300 1300 1320 1320 1300 1300 1300
1300 1300 1300 1320 1320 1320 1320 1320 1320 1300 1300 1300 1300 1300 1300 1320 1320
1300 1300 1300 1300 1320 1320 1300 1300 1320 1320 1320 1300 1300 1320 1320 1320 1320
1300

1400 1400 1400 1400 1420 1420 1420 1420 14060 1400 1400 1420 1420 1420 1400 1400 1420
1440 1400 1440 1420 1400 1400 1420 1420 1440 1440 1420 1420 1400 1420 1420 1420 1400
1400 1400 1420 1420 1420 1420 1420 1400 1420 1400 1400 1420 1440 1420 1400 1400 1400
1400 1400 1400 1420 1400 1400 1420 1420 1420 1420 1440 1440 1420 1420 1420 1420 1420
1420 1400 1400 1420 1400 1400 1420 1420 1420 1420 1400 1400 1420 1400 1400 1400 1400
1400 1420 1420 1440 1420 1420 1420 1400 1400 1420 1420 1426 1420 14006 1400 1400 1420
1400 1400 1400 1400 1420 1420 1420 1420 1400 1400 1400 1420 1420 1440 1420 1420 1420
1400 1420 1420 1400 1400 1400 1400 1400 1400 1420 1420 1420 1440 1420 1400 1400 1400
1420 1400 1420 1420 1420 1420 1400 1420 1400 1400 1420 1420 1400 1400 1420 1420 1420
1440 1400 1400 1420 1420 1420 1420 1400 1420 1440 1400 1400 1420 1420 1420 1400 1400
1400 1400 1400 1420 1440 1400




#1571 19 dayanginmdusiuldsanlad Ao #ldihmsvesoumsoaysz quand

aziing

Name Manufacturer recharge at no. recycle duty cycle
A300299.5pu  AIKO 1000mV 0 -
A300499.spu  AIKO 1000mV 0 -
B130599.spu ~ AIKO 1000mV 7 50%
B250599spu  AIKO 1600mV 7 (1St discharge) 40%
Y250599.5pu  AIKO 1000mV 0 (2" discharge) 40%
V250599.5pu  AIKO 1000mV 0 (3" discharge) 40%
$250599.5pu  AIKO 1000mv 0 (4" discharge) 40%
P250599.spu  AIKO 1000mV 0 (5lh discharge) 40%
N250599.5pu AIKO 1000mV 0 (6" discharge) 40%
F300499.spu  AIKO 1050mV 0 -
H140599.5pu  AIKO 1070mvV 0 -
A280499spu  AIKO 1iomv 4 -
E240499.spu  ATKO 1110mV 7 50%
E165099.spu_ _ AIKO L110mV 7 50%
1140599.spu = AIKO 1120mV 0 -
A260499.spu  AIKO 1120mV 7 50%
J140599.spu = AIKO 1130mV 0 -
F260499.spn = AIKO 1130mv 7 50%
A290499.spu  AIKO 1140mV 0 -
D160599.spu  AIKO 1140mV 7 50%
A160499.spy  AIKO 1150mV 7 50%

/8
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Ao (40)

Name Mamufacturer recharge at no. recycle duty cycle
B180599.spu  AIKO 1160mV 0 -
A200499.spu AIKO 1160mV 7 50%
A170499.spz = ATKO 1160mV 7 50%
D010599.spu  ATKO H70mV 6 50%
Al190499.spu AIKO 1180mV 7 50%
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F2 = s T Qs o = ¥ o [y
15714 20 Seyaaydinertusiulieantlon Duacel Hlahnsnegeumssailssuun

finziioy

Name Manufacturer  recharge at no. recycle duty cycle
1060599.5spu Duracel 1000mY 0 -
A250599.spu  Duracell 1000mV 7 40%
Al160599.spn -~ Duracell 1060mV 7 50%
A200599spu  Duracell 1000mV 7 60%
A220599.spu  Duracell 1000mV 7 70%
A230599.spu Duracell [G00mV 7 T0%
B15059%.spu  Duracell 1050mV 0 -
K160599.spu  Duracell 1050mV 7 50%
ADBOSSS.spu Duraccll 1090mV 0 -
C150599.spu  Duracell 1090mV 0 -
D300499.spu  Duracell 1090mv 7 30%
E060599.5pu Duracell 1100mV 0 -
D150599.spu. - Duracell 1100mV 0 2
B210499.spu  Duracell 1100mY 7 50%
J060599.spu Duracell 1HOmV 0 =
E15059%9.spu Duracell 1110mV 0 -
D24049%.spn. Duracell 1110mV 7 50%
B180499.spu  Duracell 1110mV 7 50%
E080599.spu Duracell 1120mV 0 -
B220499.spu  Duracell 1120V 7 50%
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#1579 20 FeyamgUmiuansiwganila Duracell Aldvimanaseumsdaiise guuu

#azilon (d0)

Name Manufacturer  recharge at no. recycle duty cycle
D0O80599.spu Duracell 1130mV 0 -
F150599.spu  Duracell 130mV 0 -
B170499.spu = Duracell 1130mvY 7 30%
G090599.spu Duracell 1140mV 0 -
G150599spu Duracell 1140mV 0 -
E050599.spu  Duracell 1140mV 7 50%
HO90599.spn  Duracell 1150mV 0 -
Al20399.spu Duracell HI50mV 7 50%
1150599.spu Duracell 1160mV 0 -
A130499.spu Duracell 1160mV 7 50%
B190499.spu  Duracell 11706mV 7 50%
F060599.spu  Duracell 1180mV 0 -
H150599.spu. - Duracell 1180mV 0 -
F(50599.spu Duracell 1180mV 7 50%
B200499.spn Duracell 1190mV 7 50%
B230499.spu  Duracell 1190mV 7 50%
Al10039%.spn. Duracell 1200mV 2 50%
Al180399.spu Duracell 1200mV 7 50%
A210399.spu  Buracell 1210mV 7 50%
A220399.spu  Duracell 1220mVv 7 50%
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faziloe (d0)

Name Manmufacturer  recharge at no. recycle duty cycle

Al190399.spu  Duracell 1250mV 7 50%
A230399.spu  Duracell 1275mV 7 50%
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Name Manufacturer  recharge at no. recycle duty cycle
A010499.spu  Energizer 1000mV 0 -
A290399.spu  Energizer 1600mv 0 -
B160599.spu - Energizer 1000mY 0 -
A130599.spu  Energizer 1000mV 7 50%
K060599.spu  Energizer 1050mV 0 -
Al140599.spu  Energizer 1050mV 0 =
K070599.spu  Energizer 1050mV 7 50%
K160599.spu  Energizer 1050mV 7 58%
L060599.spu  Energizer 1100mV 0 -
B140599.spu  Energizer 1100V 0 -
A040499.spu Energizer 1100mV 7 50%
1.070599.spu  Energizer 1100mV 7 50%
AQ70599.spu - Energizer 1110mV 7 50%
D070599.spe  Energizer 1120mV 7 50%
D140599.spu  Energizer 1125mV 0 =
A020499.spu  Energizer 1125mV 7 50%
C140599.spu  Energizer 1130mV 0 c
G070599.spu  Energizer 1130mV 7 50%
E140599.spu  Energizer 1140mV 0 -
A220499spu  Energizer 1140mV 7 50%
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Name Manufacturer  recharge at no. recycle duty cvcle
F140599.spu  Energizer 1150mV 0 -
A090499.spu  Epergizer 1150mV 7 50%
G140599.spu ~ Energizer 1160mV 0 -
A110499.spu  Energizer 1160mV 7 50%
1.160599.spu  Energizer 1200mV 0 -

A240399.spu  Energizer 1200mV 7 50%
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UDE

Name Mamufacturer  recharge at no. recycle duty cycie
C220599.spu Sony 1000mV 7 50%
C250599.spu  Sony 1000mV 7 (1" discharge) 40%
Z250599.spu - Sony 1000mV 0" discharge) 40%
W250599.5pu  Sony 1000mV 0 (3" discharge) 40%
T250599spn  Sony 1000mV 0 (4th discharge) 40%
Q250599.spu  Sony 1000mV 0(5" discharge) 40%
0250599.spu  Sony 1000mV 0(6" discharge) 40%
A210499.spu  Sony 1140mV 7 50%
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Name Manufacturer  recharge at no, recycle duty cycle
A081099.spu  Duracell 1000mV 8 30%
B081099spu  Duracelt 1000mV 8 30%
C080499.spu  Duracell 1600mV 8 30%
C080599.spu = Duracell 1000mV 8 30%
A080999.spu  Panasonic 1000mVY 8 30%
A081299.spu  Panasonic 1000mV 8 30%
B081i399.spu  Panasonic 1000mV 8 30%
A081399.spu Maxell 1000mV 8 30%
B081299.spu  Maxell 1000mV 8 30%
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A1379 24 Fredredeyniianadesinly Energizer-A240399 (Snalszafinztion)

Set parameter for battery recharge/discharge

Serial mmmber:

Manufacturer:

Manufacturing country:
Mamifacturing date:

Battery size:

Recharge parameters
Recharge voltage (minimum):
Recharge voltage (maximum):
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters
Discharge current:

Discharge sampling {frequency:
Discharge voltage (minimumj):

Discharge voltage (maximum):

No of recharge:

A240399
Energizer
Singapore
01/01/1998
AA

1200 mV
15086 mV
1200 mV
50 %

500 counts

100 hertz

10 hertz

1200 mV

1500 mVv

- milliampere

1 hertz

1200 mV

1500 mv

7 times

= A

Poranee Wannasiri

/ /

89



a1379 25 AaedndgUieyadionaronniny Energizer-A240399 (fnilszgfinzine)

Summary of test data A240399

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts ;
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 starts :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
. Discharge 7 starts :

Recharge 7 starts :

Date  Time Period

05:01:1992 14:09:59 Duration;
05:01:1992 14:50:31 Duration:
05:01:1992 16:38:38 Duration:
05:01:1992 16:51:06 Duration:
05:01:1992 18:39:12 Duration:
05:01:1992 18:48:56 Duration:
05:01:1992 20:37:03 Duration:
05:01:1992 20:46:05 Duration:
05:01:1992 22:34:12 Duration:
05:01 1092 22:42:57 Duration:

06:01:1992 00:31:03 Duration:
06:01:1992 00:39:37 Duration:
06:01:1992 02:27:45 Duration:
06:01:1992 02:36:16 Duration:

Maximum Recharge Time: 01:48:07

Total Discharge Time: 01:37:36

00:40:32
01:48:07
00:12:28
01:48:06
€0:09:44
01:48:07
00:09:02
01:48:07
00:08:45
01:48:06

00:08:34
01:48:08
00:08:31

90
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Sarial no. AM03IIS Manufacturer! Energirer Satteary siza: 8A
Hacharge uolisge nin: 1200mJ. Dutw cucla: 50X Racharsa frea.! 100
Dischargs voltsoe nin: 130U, Sanpling freq.: 0/1 Nusbiar of ratuclie: 7
o3 a5:01: 1582 14:08:%58 ral O3:01: 1952 14:30:321

drl O5:0171982 16:36:38 ral O5:01: 1882 18:51:06

oar2 OS:04: 1893 18:349: 12 ra O3:01: 1392 16:48:38

drs 05%5:041: 1992 20:37:03 reld 0%:01: ;882 20: 48107

dare %0487 1932 22:34:13 rad O3:01: 1892 22:42:37

dar3 DE:Diz1892 DO:31:03 ras DE:DAI1932 D038 :37

dré 03F:01:1893 O2:37:43 b O6:CL:188X 0OZ:38:16

volts

b

L

| el e of tent ek a £ drv

use: FIB = print screen dats, press return o axit

=] £ s
WIBHE): wupsminsduilmfuniinaasmsdatlsgpmzanmolsey idu

i = o A 1 o = a e i * Y T ~ ¥
asivenfimIsalszgeeFuduiinsedullfhi 1200 Tad Taduazarfiozdonfuiy
4 @O 3 o oy & 1 Y Qs r
Foeaudaussnu Wi 1500 TedTed @Gwnrwnannmagailizgazlfannuad
P o 1 = & e Y v o
fuaaglunsmldnedy)  davenndiiswedunniiedeouldvaengunivyesmsen
) : : o ,
szadheduszifhuns mhnaasmsmeilszy sndeyailfdudigianarildlunmsne
15290100 Wiidasinsaesz yanasetnesinGnn  uasliarldnintdn. | (Sudui
a P Ay ¥ L] ' o
00:40:32 uazdgadl 00:08:34) IO wanmsaelszvesnm iy 01:37:36
c{; 1 3 = ¥ roas c‘; ] 91
FTus ugmanelszaaisndisuindy 00:40:32 1 lug g uvesmamenlszyiu
o 3 ¥
afedeq liswiudiauies 00:57:04 Falue  uddes e lumsdenszglundazass

[ ¥
1l5zanne 01:48:07 32 Tadluduou 7 a5

awilsznel 16 dedveyailonaaeunu 1 Encrgizer-A240399 (Sn1lsz 3finzios)



a1374 26 Aremstoyaionaaens il Duracell-A180399 (Satlszgiinziies)

Set parameter for battery recharge/discharge

Serial number;

Manufacturer:

Manufacturing country:
Manufacturing date:

Battery size:

Recharge parameters

Recharge voltage (minimum):
Recharge voltage (maximum):

Recharge base voltage:
Recharge duty cycle on:

Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical mimimum voltage:
Typical maximum voltage:
Discharge parameters

Discharge current:

Discharge sampling frequency:
Discharge voltage (minimum):

Discharge voltage (maximum):

No of recharge:

A180399
Duracell
USA
01/01/1998
AA

1200 mV
1500 mV
1200 mV
50 %

500 counts

100  hertz

10 hertz

1200 mV

1500 mV

- milliampere
1 hertz

1200 mV

1500 mV

7 times

. S

s

o

~~ Poranee Wannasiri

! /
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Summary of test data A130399

Discharpe 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts ;
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 starts :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :

Recharge 7 starts :

Date Time Period

18:03:1999 09:47:45 Duration:
18:03:1999 10:18:17 Duration:
18:03:1999 12:06:24 Duration:
18:03:1999 12:17:44 Duration;
18:03:1999 14:05:51 Duration:
18:03:1999 14:15:45 Duwation:
18:03:1999 16:03:52 Duration:
18:03:1999 16:13:07 Duration:
18:03:1999 18:01:14 Duration:
18:03:1999 18:10:11 Duration:

18:03:1999 19:58:18 Duration:
18:03:1999 20:07:13 Duration:
18:03:1999 21:55:22 Duration:
18:03:1999 22:04:10 Duration:

Maximum Recharge Time: 01:48:07

Total Discharge Time: 01:27:41

00:30:32
01:48:07
00:11:20
01:48:07
00:09:54
01:48:07
00:09:15
01:48:07
00:08:57
01:48:07

00:08:55
01:48:09
00:08:48

93



94

Serial no, AL60393 Manufacturer: Duracell Battery siza: an
Racharge voltape nin: 120000, Duty cuycle: 30X Racharga freo.: e
Discharpe voltape »in? 1200 mU. Sawpling freq.: 1071 Nunber of recycle: 7
dari 16:03: 1998 O9:47:43 raf ABRI03: 1999 107 16! £7

drl 18:03:1993 12:08:24 ral 16:09: 1098  12:17:44

orR i8:03:1898 i14:05:51 e 18:03: 1959 14: 15: 45

dr3 18:03: 1538 18:03:52 ra3d I8:0D3: 1958 i8: L13:07

dr#4 18:03: 1539 1R:G1: 14 rad 18:D3: 1983 i8:1D: 11

dry 18:03: 1959 19:35: 18 raJ 18:03: 1999 20:07: 13

dré 18:03: 169589 2L:55:32 ra6 12035 18908 232:04: 1D

valts

et

[ and of test Mk

uss: Fi10 = print screen data, press raturn to exit

nnemg:  duanddddudhuduasfiuansmsdetlszquazmsmelszy du
r v T v b r ¥
namfivenfamsdatlszgezs uduiiusedu i 1200 Jad Tadunzarilvzdoogiuii
4 o . A e & 1 ar ]
Foonaudussiu i 1500 §a8Tad  @FsnsulmBannmsdatlszgey 1auund
1 1 4 1
fueadlunswldned)  drumewnsmiidivnaduniiodeouldvesngunsmlvasnada
o { { & v 4
dsggiefuaziiunsiuanesnsmedssg  9ndeyai tavzmiuhsrmamidslunsas
1 w v o J T < c': $
szgonau iliidasmanelss aeatedusinfann  wazlistbivadn oSudud
'; = = Fy T 1A
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a1579 28 edredeyndienaaeudin i Duracell-C080499 (a5 90Enai51)

Set parameter for battery recharge/discharge

Serial number:

Manufacturer:

Manufacturing country:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voltage (minimum):
Recharge voltage (maximum):
Recharge base voltage:
Recharge duty cycle on;
Recharge step count:
Recharge frequency:
Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters

Discharge corrent:

Discharge sampling frequency:
Discharge voltage (minimurn):

Discharge voltage (maximum):

No of recharge:

jai Bhunpanyo

C080499
Duracell
Singapore
01/01/1999
AA

1000 mV
1500 mV
1000 mVv
90 %

500 COUTHS
40 hertz

i hertz
1000 mV
1500 mV

- milliampere
1 hertz
1000 mv
1500 mV

7 times
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1529 29 Aedearifeynilenadeuntuiy Duracell-C080499 (Sailszgperas)

Summary of test data C080499

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts :
Discharge 5 starts :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :

Recharge 7 starts :

Date  Time Period

04:08:1999 12:51:37 Duration:
04:08:1999 17:18:57 Duration:
05:08:1999 15:24:37 Duration:
05:08:1999 16:10:23 Duration:
06:08:1999 00:22:20 Duration:
06:08:1999 01:02:58 Duration:
06:08:1999 08:17:47 Duration:
06:08:1999 08:58:44 Duration:
06:08:1999 16:11:50 Duration:
06:08:1999 16:45:42 Duration:

06:08:1999 22:56:46 Duration:
06:08:1999 23:20:05 Duration:
07:08:1999 04:34:25 Duration:
07:08:1999 05:01:34 Duration:

Maximum Recharge Time: 22:05:40

Total Discharge Time: 08:05:01

04:27:20
22:05:40
00:45:46
08:11:57
00:40:38
07:14:49
00:40:57
07:13:06
00:33:52
06:05:04

00:29:19
05:14:20
00:27:09
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Serial no. 080439 Manufacturer: Duracel} Battery size: Al
Recharge wvoltage min: 1000, Duty cucle? 90 X Recharge freq.: 40

Discharge voltagse nin: 1000n, Sanplirgs freq.: L1 Nunber of recucle: 7

o0 04%:08: 1999 12:9X:37 refd 04:08: 1999 AT:18:57 d-period 04127:20
dri D3:08; 1999 13:24:37 rel 03:D8: 19938 igziD:a3 d-perisd 004596
dra D&:DB:193% oO0O:22:20 re2 06:08:1999 ODi:D2:%8 d-peariod 00:40:38
dr3a OE:08:1999 08:17:47 red 08:08: 4889 O08:38:44 d-pariod 00:40:57
cdr4 0O&:08:1999 1E: 11:50 red 06:06: 13939 i8:43:42 d-pariod O0;:33:32
drS DE:D8: 1008 22:50:48 red 06:08: 15989 23:20:03 d-period DD:29: 19
dre O7:08:1938 04:34;23 reg O7:08: 1999 OS:i01:34 d-period 00:27:09

volts Tntal t!.n- [T H os by 'I'qpiell ro-t.’mu 22:D3:40 Taotal-d 08'05 o1
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Set parameter for battery recharge/discharge

Serial number:

Manufacturer:

Mamfacturing country:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voltage (mimimmm):
Recharge voltage (maximum):
Recharge base voliage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency;
Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters

Discharge current:

Discharge sampling frequency:
Discharge voltage (minimum):

Discharge voltage (maximum):

No of recharge;

A081299
Panasonic
Japan

01/08/1998
AA

1600 mV
1500 mVv
1000 mVv
25 %

500 counts

12 hertz

1 hertz

1000 mV

1500 mV

- mitliampere
1 hertz

1000 mV

1500 mV

g times

= >
jai Bhuripanyo -~ Porange Wannasiri
/ / / /
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Summary of test data AQ81299

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts ;
Recharge 4 starts :
Jischarge 5 starts :

Recharge 5 starts :

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :
Recharge 7 starts.:
Discharge & starts :

Recharge 8 starts :

Date Time Period

11:08:1999 15:20:24 Duration:
11:08:1999 20:18:54 Duration:
11:08:1999 22:45:44 Duration:
12:08:1999 00:14:06 Duration:
12:08:1999 02:15:19 Duration:
12:08:1999 03:20:33 Duration:
12:08:1999 05:02:38 Duration:
12:08:1999 05:56:22 Duration:
12:08:1999 07:22:10 Duration:
12:08:1999 08:07:23 Duration:

12:08:1999 09:22:03 Duration:
12:08:1999 10:01:57 Duration:
12:08:1999 11:08:42 Duration:
12:08:1999 11:45:45 Duration:
12:08:1999 12:47:29 Duratior:
12:08:1999 13:22:03 Duration:

Maximum Recharge Time: 02:26:50

Total Discharge Time: 11:02:34

04:58:30
02:26:50
01:28:22
02:01:13
01:05:14
01:42:05
00:53:44
01:25:48
00:45:13
01:14:40

00:39:54
01:06:45
00:37:03
01:01:44
00:34:34
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Serial no. AO81233 Hanufascturar: Panasonic Battery siza: Af
Rechargae voltage nin! 1000mU. Dty cuwclad 25X Rachargs freq.: 12
Discharge voltage nin: 1000nU. Jampling fraa.: 171 Musher of recucle:;
r0 11:08: 1999 15:20:24 rof 11:08: 1999 202:18:548 d-periaod D4:38: 30
ari 11:D08: 1999 2Z:43:44 rel 12:08:1999 00: 14:06 d-pariod D1:28:22
dr2 12:08:1989 02:15:18 rea i2:08:1993 03:20:33 d—pariod 011031 14
dr3 i2:08: 1999 0S:02:38 . @3 A1R:08: 1599 0% 3622 d-pariod 00:53: 423
dr4 1F:08:1989 O7:22:10 resd 22:08:1988 08:07:23 d—pariod DD:4%: 13
drd 42;08;: 1988 05:22:03 rad 2:08: 2999 W:DL:F7 d~pariod DD:359:354
dré A1z2:08; 19289 Li:08:42 reé 12:03: 1993 11:43: 45 d-period 0O:37:03
dr? 12:00: 1999 12:47:29 =7 12:08: 1999 13:122:03 d-period 00:34:34

scale: 300wWU: 1 arid o ] ¥4 : time

use: FIF = print screen data, presa retwrrn to exit
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Set parameter for battery recharge/discharge

Serial number:

Manufacturer:

Manufacturing couniry:
Manufacturing date:

Battery size:

Recharge parameters
Recharge voltage (minimum);
Recharge voltage (maximuym}:
Recharge base voltage:
Recharge duty cycle on:
Recharge step count:
Recharge frequency:

Recharge sampling frequency:
Typical minimum voltage:
Typical maximum voltage:
Discharge parameters
Discharge current:

Discharge sampling frequency:
Discharge voltage (minimum}):
Discharge voltage (maximum):

No of recharge:

e

C_:/ -
Janjai Bhuripanyo

I

AD80899

Duracell

Singapore

01/01/1998

AA

1000 mVy

1500 mV

1060 mV

90 Y

560 counts

40 hertz

1 hertz

1000 mVv

1500 mV

- milliampere

1 hertz

1000 mV

1500 mV

8 times
/ﬁ;___, @

= ..
Poranee Wannasiri

I
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Summary of test data A080899

Discharge 1 starts :
Recharge 1 starts :
Discharge 2 starts :
Recharge 2 starts :
Discharge 3 starts :
Recharge 3 starts :
Discharge 4 starts :
Recharge 4 starts ;
Discharge 5 starts :

Recharge 5 starts:

Discharge 6 starts :
Recharge 6 starts :
Discharge 7 starts :
Recharge 7 starts :
Discharge 8 starts :

Recharge 8 starts :

Date  Time Period

15:05:1998 14:38:13 Duration:
15:05:1998 19:19:02 Duration:
15:05:1998 22:13:38 Duration;
16:05:1998 00:30:16 Duration:
16:05:1998 03:07:02 Duration:
16:05:1998 04:41:27 Duration:
[6:05:1998 06:47:03 Duration:
16:05:1998 07:57:37 Duration:
16:05:1998 09:40:20 Duration:
16:05:1998 10:38:45 Duration:

16:05:1998 12:07:44 Duration:
16:05:1998 12:57:53 Duration:
16:05:1998 14:15:17 Duration:
16:05:1998 14:58:32 Duzation:
16:05:1998 16:05:43 Duration:
16:05:1998 16:44:02 Duration:

Maximum Recharge Time: 02:54:36

Total Discharge Time: 12:52:34

04:40:49
02:54:36
02:16:38
02:36:46
01:34:25
02:05:36
01:10:34
01:42:43
(0:58:25
01:28:59

00:50:09
01:17:24
00:43:15
01:07:11
00:38:19
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Serial no. ANEO8HY Aarwfacturer ! Duracell Battery sixe! AR
Aecharae voltaoe nin: 1000»2. Dutw cuycle: 0% Aecharge freg.: 40
Discharae voltage nin: 1000, Sampling freq.: 171 Murber of recucle:
o) 15:05: 1598 14:39:13 rall  15:05: 1998 19:19:02 d-pariod 04;:40:49
dri 1%:0%: 1998 221 13:38 el 16:03:1998 DD:30:18 d-period O2: 18:38
dr2 16:0%: 1998 03:07:02 raz 16:03:1998 04:41:237 d-period D1:34:2%
dr3 16:03: 15998 OE:47:03 red 16€:05: 19989 O7F:BTiIa? d-paricd OLi: 40239
drg 16:03: 1998 0S5:40:20 red 16:03: 1998 1D:38:43 d-period 0D:358:23
dr3 ig:0%: 1988 IR:07:44 3 18:0%5: 1988 12:57:353 d-pariod 00:50:08
drg 16:05; 1988 14:15; 17 ret 16:03: 19958 i4:358:32 d-period 004313
dr? AB:(S: 1388 L1E:05: 43 re? i8:05: 1989 i1g:44:02 d-pariod 00:38: 19
volis

....... oSy ..“_‘_..,_.: s TR ORI PP TP _.__:.____,._,,_:_,_______..:.....,., Len
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