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1. Scope 
This speci f icat ion is appl icable to FDK Manganese Rechargeable Li thium Battery to be 
del ivered to Compal Electronics, Inc. 

2. Name and Model 
2.1  Name FDK Manganese Rechargeable Li thium Battery 

2.2  Model ML1220  

3. General Characteristics 
3.1  Nominal Voltage 3.00 V 

3.2 Standard Capacity *1 15 mAh 
 (Reference: Actual  Avai lable Capacity *2 18 mAh) 

3.3 Charge Voltage  DC 2.80 to 3.30 V 

3.4 Recommended Voltage Max. 3.30 V 
 Min. 2.00 V 

3.5 Weight Approx.0.8 g 

3.6  Operat ing Temperature -20 to +60 oC 

*1 Average actual value discharged at 0.5mA (room temperature, charged at 
3.25V discharged at 2.00V end.) 

*2 Reference :  Average actual value discharged with the load of 5μA to the 
end vol tage of 2.00V after having been charged at 3.25V with 
the current l imit  resistor of  200ohms during 30hours at 23oC. 

4. Shape and Dimension and Material  
4.1 Shape and Dimension See f igure-1. 

4.2 Terminal Mater ial  Stainless steel  with Nickel-plated 

5. Appearance 
5.1 Indicat ion   :  Model,  plus polar i ty,  FDK's brand, and so on shal l  be  

marked. (See f igure-2) 

5.2 Manufacture date :  The meaning of the abbreviat ion is shown in f igure-3 

5.3 Appearance  :  Designated indicat ion is shown, and there is no crack, 
dir t ,  deformation fractures, rust,  creeping nor leakage 
that spoi ls value of goods. 

6. Electrical Characteristics 
Table 1 

Test Item Temp. Performance Test Method 
Open Circuit Voltage 

( After received ) 
23oC 

2.50 to 3.00 V 
( Approx. 90% charged ) 

--- 

Open Circuit Voltage 
( Fully charged ) 

23oC 3.00 to 3.25 V 6.1 

60oC Min. 70h 

23oC Min. 75h Duration Time 

-20oC Min. 40h 

6.2 

Overcharge 23oC 

Duration time should meet the 
requirement of Table 1. 

Any defect should not be 
observed in appearance. 

6.3 

High Temperature Test 60oC 
Duration time after high 

temperature storage 
Min. 70h 

6.4 
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Test Item Temp. Performance Test Method 

Leakage 
60oC 

90%RH
No leakage 

( checked with naked eyes ) 
6.5 

Shelf Life 23oC 
Duration time after storage 

Min. 75h 
6.6 

Charge/Discharge Cycle 23oC Min. 300cycles 6.7 

Vibration Test --- 
Any defect should not be 
observed in appearance. 

6.8 

Drop Test --- 
Any defect should not be 
observed in appearance. 

6.9 

Short Circuit 23oC 
Any defect should not be 
observed in appearance. 

6.10 

6.1 The cel l  should be charged by connect ing standard circui t  as shown in f igure-4 
for 30hours. Open circui t  vol tage should be measured within 3days after the cel l  
was charged under the speci f ied condit ion. 

Figure-4 
 
 
 
 
 

6.2 Durat ion t ime should be measured at  cont inuous discharge under the load of 
15kohms to a 2.00V cut-off  vol tage after the cel l  was charged under the 
speci f ied condit ion in sect ion 6.1. 

6.3 The cel l  should be charged for 30days by connect ing standard circui t  as shown 
in Figure-4. Durat ion t ime should be measured at cont inuous discharge under 
the load of 15kohms to a 2.00V cut-off  vol tage. 

6.4 Store the cel l  in the Temperature Chamber at 60oC for 20days after the cel l  was 
charged under the specif ied condit ion in sect ion 6.1. 
Durat ion t ime should be measured at cont inuous discharge under the load of 
15kohms to a 2.00V cut-of f  vol tage. 

6.5 Store the cel l  in the Temperature & Humidity Chamber at 60oC 90%RH for 
30days. 

6.6 Store the cel l  at  23oC for 1year.  
Durat ion t ime should be measured at cont inuous discharge under the load of 
15kohms to a 2.00V cut-off  vol tage after the cel l  was charged under the 
speci f ied condit ion as speci f ied in sect ion 6.1. 

6.7 Charging method :  charge current  0.5mA, Cut-off  vol tage 3.25V. 
Discharging method :  discharge current  0.5mA, discharge period 4hours. 
The cel l  should be cycled as above unt i l  i ts c losed circui t  vol tage fal ls below 
2.00V. 

6.8 Vibrat ion test should be done as fol lows. 
Ampl i tude :  2mm 
Frequency :  16.7Hz 
Direct ions :  30minutes in each of three mutual ly perpendicular direct ions 

6.9 The cel l  should withstand ten drops from 75cm in any or ientat ion onto an oak 
board. 

6.10 The cel l  should be short-c ircui ted at 23oC for 1day after having been charged 
under the specif ied condi t ion in sect ion 6.1. 

7. Standard Test Conditions and Instruments 
7.1 I f  i t  is not speci f ied part icular ly,  al l  tests should be performed at 23oC+2oC, 

Max.75%RH. Al l  cel ls should be kept in the above condi t ions for at  least 2hours 
pr ior to the test.  

7.2 I f  temperature tolerance and humidi ty tolerance are not wri t ten down, the 
temperature tolerance shal l  be +2oC, and the humidi ty tolerance shal l  be +5%. 

200ohms
ML1220 3.25V

+ 

- 
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7.3 Voltmeter 
The internal resistance should be more than 10Mohms. However,  the internal 
resistance for the vol tmeter used for measuring durat ion t ime should be more 
than 1Mohms or ten t imes of the load, whichever larger.  

7.4 Load Resistance 
Load resistance should include any external  resistance of a cel l  and tolerance 
should be within +0.5% even during discharge. 

7.5 Time for Test 
Any tests should be started within 3days after the specif ied storage period. 

7.6 Ini t ia l  Test 
Ini t ia l  test should be started within 1month after del ivery.  

8. Others 
8.1 This cel l  covers UL's requirements to be a Recognized Components Fi le 

MH13421. 

8.2 The l i th ium content of  this cel l  is within the l imit  ( less than 1g per cel l )  for 
judgment of dangerous goods in regulat ions of t ransportat ion such as IATA, IMO, 
DOT, so i t  is permit ted to be carr ied normal ly as non-dangerous goods. The cel ls 
must be packed in r ig id cases equipped wi th an effect ive means of prevent ing 
external short-c ircui ts.  For more information on transportat ion of this cel l ,  p lease 
refer to the UN Recommendations (Recommendations on the Transport  of  
Dangerous Goods) or contact us. 

8.3 These batter ies are in compl iance with EU Battery Direct ive. 
Batter ies apply to EU Battery Direct ive and are not appl icable to RoHS 
Requlat ions. However,  these batter ies do not contain the substances l isted in 
RoHS Requlat ions such as Lead, Mercury, Cadmium, Hexavalent Chromium, 
PBB and PBDE. 

8.4 This cel l  is not manufactured with class I  ozone deplet ing substances, and does 
not contain class I  ozone deplet ing substances. 

8.5 In case of a battery shipment across the ent i re EU:  
Preparing for EU New Battery Direct ive (2006/66/EC) is necessary. Indicat ion of 
dustbin mark on cel l /battery bodies does not apply to coin-shaped cel ls,  because 
the surface area of these cel ls is too smal l  to add the mark, which is less than 
the indicat ion size speci f ied in Clause #5,  Art ic le #21 of EU Battery Regulat ions. 
Consequent ly,  we would l ike to suggest you to indicate the dustbin mark 
(1cm×1cm or larger) on the smal lest package such as a cosmetic box for 
appl icat ions in which these cel ls are incorporated. 
As these EU Battery Regulat ions apply only in Europe, the indicat ion of this 
dustbin mark might cause unnecessary troubles in other countr ies. In order to 
prevent this,  we have added the let ters of “EU” above the dustbin mark, meaning 
“these regulat ions apply only in Europe.” However,  this al ternat ive can be 
decided in your company. 

<FDK Indicat ion> <EU Indicat ion> 
 
 
 
 
 
 

8.6 The packaging speci f icat ion is shown in the Figure-5. 

EU 
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9. Precautions in Handling 
Rechargeable l i th ium batter ies contain l i th ium act ive mater ial ,  organic solvents and 
react ive metals.  Erroneous handl ing of l i th ium batter ies may result  in heat generat ion, 
explosion or f i re possibly leading to in jury.  To ensure safety and to avoid any 
possibi l i t ies of  any accidents,  please observe the fol lowing precaut ions. 

9.1 Precaut ions for the safe handl ing of l i th ium secondary batter ies. 
(1)Do not cause short-  c ircui t ing. 

I f  connect ion is made between the posit ive (+) and negat ive (-)  terminals direct ly 
or v ia accidental  contact wi th conduct ive objects,  the batter ies wi l l  short-c ircui t  
and high current wi l l  f low causing heat  generat ion which may lead to casing 
rupture or f i re.  

(2)Do not heat.  
I f  non-ref lowable batter ies are heated to above 100oC, seal insulat ing separators 
other polymer components may be damaged result ing in electrolyte leakage and 
or internal  short  c i rcui t ing leading to heat generat ion. 
This ef fect may cause rupture or f i re.  Moreover do not dispose the batter ies in 
f i re,  explosion and or burning may result .  

(3)Do not solder direct ly onto battery casing. 
Attempts to solder direct ly onto battery casing may cause over-heat ing. Damage 
to internal insulat ion as wel l  as damage to seal ing may result  in leakage. Even i f  
no vis ible damage is caused r ight af ter solder ing, weakened seals may lead to 
leakage during long term service causing damage to other components. 

(4)Do not disassemble nor deform. 
I f  batter ies are disassembled, i r r i tant gases may be released. 
Exposed l i th ium al loy may react leading to f i re.  I f  batter ies are deformed by 
pressure or impact,  seal ing may be damaged leading to leakage, also, internal 
insulat ion may be damaged leading to internal short  c ircui t .  

(5)Do not mix di f ferent types of batter ies. 
In case the plural i ty of  batter ies are used, the mixture of  di f ferent type of 
batter ies, the mixture of new and old batter ies of the same type, or the mixture 
of di f ferent manufacture of the same type of batter ies, may make the batter ies 
over-discharged by the di f ferences of character ist ics such as the vol tage of the 
batter ies, and i t  may cause swel l ing, rapture or f i re.  

(6)Ensure correct polar i ty.  
I f  posi t ive (+) and negat ive (-)  terminals of  the batter ies are reversed during 
instal lat ion, the batter ies may short-c ircui t ,  over-discharge (*3) or become 
reversed in polar i ty depending on the appl icat ion. This may lead to causing 
rupture and f i re.  

(7)Do not overcharge (*4) by high current and/or high vol tage. 
Do not over-discharge. (polar i ty reversal)  
I f  batter ies are over-charged by high current  or i f  batter ies are over-discharged 
to polar i ty reversal ,  internal gas pressure wi l l  r ise, which wi l l  lead to swel l ing, 
rupture and f i re.  

(8)Do not use batter ies for unspecif ied purposes. 
Dif ferences in vol tage or terminal conf igurat ion may cause an imperfect 
connect ion, f i re,  heat generat ion, leakage or burst ing. 

(9)In case of leakage or an abnormal odor keep away from f i re to prevent igni t ion 
of any leaked electrolyte.  

(10)Do not damage nor peel of f  the resin f i lm on the surface of the battery.  
(11)Do not put into conduct ing l iquid (such as solder baths) whose conduct iv i ty is 

more than 350µS/cm. 
I f  batter ies are put into the conduct ing l iquid,  then electr ic corrosion may occur 
and inf lammable gases may be released. 

(12)Please do not add the extreme stress to the connector of  battery,  such as the 
lead wire is forcibly pul led. I t  would cause the transformation and the 
disconnect ion of a jo int  terminal.  

*3 Overdischarge :  to discharge below the specif ied end of discharge vol tage. In 
extreme cases of over-discharge the polar i ty of  the battery 
wi l l  become reversed. 

*4 Overcharge :  to cont inue charge after the battery has been ful ly recharged. 
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9.2 Precaut ions in designing equipment circui ts in which batter ies are incorporated. 
(1)Batter ies should be located as far away as possible from any heat sources. In 

the event of  c ircui t  fa i lure, the batter ies should not be exposed to temperature in 
excess of 100oC except ref low. 

(2)Over charging 
In case of f loat ing charge, the charging voltage should be as low as possible 
within the range of between 2.80V/cel l  and 3.10V/cel l .  To avoid overcharging, 
use a circui t  l ike Figure-6. I f  the cel l  is charged to a higher vol tage than 
speci f ied, there wi l l  be swel l ing, corrosion, leakage, rupture, or burn. 

Figure-6 
 
 
Iz :  Current that f lows through ZD when ful ly 

charged. 

Vz :  Zener diode vol tage when the Iz current 
goes through ZD. 

VF ( 0.1µA ) :  Voltage value when 0.1µA 
goes through D1 ( 0.1µA is the current 
that occurs at ful ly charged point.  

 

a) Caut ions when sett ing up R, D1, ZD. 
(1) Set up to obtain the fol lowing. 

2.80V/cel l  < Vz-VF ( 0.1µA ) < 3.10V/cel l  
(2) Iz should be 5mA or lower.  

b) Caut ions when sett ing up D2. 
Set up the leak current at  0.1µA or lower to prevent over charge. 

(3)Over discharge 
I f  the batter ies are over-discharged to below the specif ied end of discharge 
vol tage (2.00V/cel l ) ,  there wi l l  be signi f icant deter iorat ion in battery performance. 
I f  the battery is forced to discharge t i l l  polar i ty reversal,  the battery may swel l ,  
rupture or burn. 
I t  is therefore recommended that considerat ion should be given for the need to 
incorporate over-discharge protect ions. 

9.3 Storage Precaut ions 
(1)Batter ies should be stored in a dry place with minimal temperature var iat ion. 

(Relat ive humidi ty less than 60% at constant temperature between 10 and 30oC.) 
High humidi ty and high temperatures wi l l  resul t  in battery performance 
deter iorat ion as wel l  as corrosion. 

(2)Do not expose batter ies to direct sunl ight or expose them to moisture to avoid 
deter iorat ion of performance. 

9.4 Precaut ions in the event of swal lowing a l i th ium battery 
Please keep away from chi ldren and infants to avoid the possibi l i ty of  swal lowing 
by mistake. Furthermore, i t  is strongly recommended that careful  at tent ion 
should be paid to the method of f ix ing batter ies into products to avoid the 
chance of them being readi ly removed. In the event of  swal lowing a l i th ium 
battery seek immediate medical  at tent ion. 

9.5 Warranty Period of Battery 
The Warranty period of a battery is for one year after shipment.  However,  even i f  
a battery is unusual within this per iod, FDK wi l l  replace a new battery for f ree as 
long as i t  is c lear that the problem is the fai lure of battery manufactur ing 
process and the battery isn’ t  used at the abnormal usage. 

9.6 Requests for keeping qual i ty and safety 
Please contact FDK i f  your intended appl icat ion requires the battery to operate 
outside of those condit ions descr ibed previously.  
For example  
(1)In case of applying batter ies for other appl icat ions. 
(2)In case of connect ing batter ies direct ly or indirect ly in c ircui ts.  
(3)In case of plast ic molding for batter ies. 
(4)In case of spot welding terminals onto batter ies. 
(5)In case of c leaning or welding by ul t rasonic.  

+ 
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Load
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