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PRODUCT SPECIFICATION
PRI

1.Applicability:
CI P D
This specification is applicable to the following product:
Coin type manganese lithium battery ML2032
AT IE T AR AR AR S MIL2032

2.Battery type and ratings:
CRELB R AN EE L)
2.1. Battery type (HBZEAY) ML2032
2.2. Nominal voltage (FpfEFEE) @ 3.0V
2.3. Nominal capacity: 65mAh (on continuous discharge at 20°C under 15k< load to
(hrifER &) 2.0V end-voltage, 20°C5&Af1 T 1% 15SkQELLN L 22.0VE4 1)

2.4 Outer dimensions:  Outer dimensions shall be as shown in Fig. 1, Battery Dimensions.

(AR R~ (ML battery is a secondary battery and so change of battery height
(thickness) occurs when battery is charged or discharged.
Please establish space more than Imm around battery.)
IMRSE Lt RS . MLt i) R it s FE vt i v
R BEA HEb 78 H BB f B AR T AR, 37 DR 45 R
Al 1 mm) A RGO )

2.5 Mass (HEEERE) Approx. 3.1g

2.6 Production country (“£Ejf*[EZ¢) : China

3.Quality requirements:
Ui\
3.1 Dimensions: Dimensions of batteries when tested in accordance with Subparagraph 4.4.1
shall be as shown in Fig. 1. Battery dimensions.

CRST I B R B 5 4.4 1 E T it RS A — 30

3.2 Appearance: Battery shall have no deformation, dent, stain, leakage and camber or burr on
their sealing members, which may adversely affect their appearance,
performance and commercial value. There shall be no coatings or other foreign
objects on the surface of terminals which may adversely affect actual use or
performance of batteries.

AW BRSNS TCARTE, MR, Joisa, oW, HHEEBAITCHIEE
Fil, PhAssma AN REAI R LA R . HIh B i N T 7 se T,
LG 52 M S B4 FH B R b 4

3.3 Characteristics CFF4)

(1) Open-circuit voltage: Open-circuit voltage of batteries when tested in accordance with
Subparagraph 3.3. 1shall meet the requirement set forth in Table 1.
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COT i B H 0 ) O 2t B B 5 3.3 1R TR — B0
[TABLE 1]

TEST ITEMS TEMPERATURE INITIAL AFTER 12 MONTHS REMARKS
AT H Tt ¥ 12N A5 HiE
Open-circuit

Voltage 20+2°C 2.8V TO 3.2V 2.5V TO 3.2V
TF % L

(2) Service life: Service life of batteries when tested in accordance with Subparagraph 3.3.2

shall meet the requirements set forth in Table 2.

(s 25 i <O R 458 P A B 53,3 2R 2AH — H0

[ TABLE 2 |
TEST ITEMS | TEMPERATURE INITIAL AFTER 12 MONTHS REMARKS
AT 5 Tt & e R2ANHE HIE
300 Hrs. Or L . .
60+2°C >gSOO /Jr\ Elﬂ? neet - Continuous Discharge Under
Service Life 20+2°C 320 Hrs. Or Longer| 270 Hrs. or Longer 15kQ Loslifaééov End-
{575 i =220 2270/ U1 SKQIE ST L 52,0V
-20+2°C 180 Hrs. Or Longer 21
>180/]M ] B

(3) Service life after storage at high temperature: Service life of batteries when tested in

accordance with Subparagraph 3.3.3 shall meet the requirements set forth in Table 3

Cratniti it A7 Jm 18 P 7 i UK PR A5 PR A i B 53.3. 33340 — B0

[ TABLE 3 |
TEST ITEM STORAGE TEMP |STORAGE PERIOD ([REQUIREMENT REMARKS
T H fifi A7 1l 2 fifi 17 1] TR I
. . Continuous Discharge At 20+
SSef(\)/rls eeLg[eI—?ift}?r 270H 2°CUnder 15kQ Load To
g & . /OHrs 2.0V End-Voltage After
~ Temperature 60 +2°C 20 Days Minimum Storage
EEAEAT R >270/NEf Y= 20i2°C%‘ﬁ:7:ﬁl 5
A Py AN '~
A ISKQIELE L F2.0VE I

(4) Cycle life:Cycle life of batteries, tested in accordance with Subparagraph 3.3.4, should

meet the requirements set forth in Table 4.

(A5 f DRI A 6 B 55 3.3 43R 440 — 5. )

[ TABLE 4 |
TEST ITEM TEMPERATURE | DISCHARGE DEPTH REQUIREMENT REMARKS
ML H TR TR B SiIN #E
30 cycles Minimum
o
Cycle life S0iaeC 100% > 30U 3
T T7 i 10% 600 cycles Minimum
0 "
>600{/ &

(5) Leakage characteristics: Batteries when tested in accordance with Subparagraph

3.3.51shall have no leakage.
IR A FB R 53.3.5 5 — 80 CRisii) )
[ TABLE 5 |

TEST ITEM

REQUIREMENT

TEST CONDITIONS




ﬂ?ﬁ FEML Rl Shenzhen Qi Jie Electronics Co. Ltd.

I3 R DA AF
Temperature:60°C, Relative Humidity: 75%

. Storage: 30 Days
Leakage Characteristics No Leakage Shall Be Inspected By Visual Means

IR TR SELEE: 60°C, FIOHR % T-75%
A 308 WAk B

(6) Overcharge:Batteries tested in accordance with Subparagraph 4.5.2 should meet the
requirements of Table 2 and should have no visual defect.

(I BEFE L 4%4.5. 207006, AP EA R . )

(7) Vibration Test:Batteries, tested in accordance with Subparagraph 4.5.3 should have no
visual defect. (JRBNMNK:4%4.5.377 MK, MBI LA R . D

(8) Drop Test:Batteries, tested in accordance with Subparagraph 4.5.4, should have no visual
defect. CERFM:4%4.5.477K MR, BIBAPB AR . D

(9) Short Circuit:Batteries, tested in accordance with Subparagraph 4.5.5, should have no
visual defect. (FLP%:3%4.5.5777E M, AP TEA R .

4. Testing:
Gt
4.1 Test conditions CIIRZEH)
4.1.1 Initial test :Initial test must be done within 1 months from delivery
CHII AT I RN AE AE A e — A H W #EAT)
4.1.2Temperature and humidity: Unless otherwise specified elsewhere, tests shall be
conducted at ordinary temperature (20+2°C) and ordinary humidity (55+20%RH).

Gl : BRAEA U, N Z2HEE R (20+2°0) 1 IE MR
(55+20%RH) I EE H1 347D

4.2 Storage of test specimen batteries CIMAFE & FE It BB AT
4.2.1 Specimen batteries to be tested shall be kept at the ambient temperature of 30°C or below
and at the relative humidity of 75% or below.

FEDN B A oy FE R S AE IR IR IR BE30°CE LA T, AH X 75%8R LR 3R AR AR A7)

422 Storage at less than -20°C can deform the plastic parts and may cause a leakage.
(FER T -20°CHREAF AR T, S BN

4.2.3 To prevent self-discharge caused by corrosion or decrease of insulation, humidity during
storage shall be less than75%RH without dewing on battery.

CULRTT R el e e dp kb D 5 I B, A7 IR BE AR T 75%RHA R T H
M)

4.3 Measuring instruments and devices (=X s 535 E)
4.3.1 Dimensions: Outer micrometers specified inJJG26-95, dial gauges specified in JIS B 7503,

and vernier callipers specified in JJG30-92 or those having equal or better accuracy shall
be used.

CRF: 1IG26-957145 58 1 T-43 ], JIS B 750314858 (¥ 5 73 3%, JIG30-92 14 & 11l
U ANV E TR LI E Y

4.3.2 DC voltmeters: The tolerance shall be £0.01V and the input resistance rating shall be
I0MQ or more. (ELJiiHLE#R: AZNAEX0.01V, A HHA R Y10MQE R K)

4.3.3 Load resistance: Load resistance shall include resistance throughout external circuits, and
its tolerance shall be £5%.

O OO PN A 5 B AN AR F B A LR, A Z2NAE£5% )
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4.4 Test methods CIIR 7772

4.4.1 Dimensions: Dimension shall be measured with instruments specified in Subparagraph
4.3.1 above, provided that either one or both sides of such instruments shall be insulated in
measuring the overall height of the batteries.
(RAF: RGP R H4.3. 146 € ) TR . TR — 2 s 12 2 00 R v s vy Ff

WAL

4.4.2 Appearance: Appearance of batteries shall be inspected by visual means.
CHMBL: R s A 00 AL 368 5 A8 o A 28D

4.4.3 Open-circuit voltage: Test specimen batteries shall be kept for 8 hours or longer at the
ambient temperature specified in Table 1, and then the voltage between both terminals shall
be measured at the same ambient temperature with a voltmeter as specified in
Subparagraph 4.3.2.

P T PR S B R AE 3R L 45 58 IR SR IR P A A8/ NI A B, SRS AE[R]

— PRI 4.3 2415 % A FL s R I S R D

4.4.4 Service life: Test specimen batteries shall be kept for 8 hours or longer at the ambient
temperature specified in Table 2. and shall then be continuously discharged at the same
ambient temperature and through the specified load resistance. The discharge shall be
continued until the terminal voltage of the test specimens falls below the discharge
end-point voltage of 2.0V, and the time during which the terminal voltage has been
maintained equal to and above the discharge end-point voltage shall be taken as the
service life.

s A3 i = DA S FEL s S AR 2R 2 415 78 RO PSR B2 TP A A7 8 /NP BB B, SRS TE
7] — ISR I B A AR S D A R LI SR TR R o T P L A 5 ) L B A A ) B i
R P B TEOR 2 R FEL 2.0V, % S P L A R A 45T e TR 2 e R I T B2
fE 734D

4.4.5 Service life after high-temperature storage: Test specimen batteries, after having been

stored at the temperature and period specified in Table 3, shall be kept for 12hours or
longer at ordinary temperature (20+2°C) and at ordinary humidity (55+20%RH) and shall
then be continuously discharged through the load resistance 15k€2 at ambient temperature
of 20+2°C. The discharge shall be continued until the voltage falls below the discharge
end-point voltage of 2.0V, and the time during which the voltage has been maintained
equal to and above the discharge end-point voltage shall be taken as the service life.

Crapli A A7 e A I g e IR S R 72 3 3 P 418 5 AR R AT I S 47 i IS A 5 T
(20:£2°C) IE H W P (55+20%RH) B i A7 12 /N B RL B, AR5 7E20+2°C I8
i JEE R 30k A7 8 F PR ST o JSCPE N3 4 L 3 R 1 B BT A 5 LR LR 2.0V,
R L 4P 4R £ 55 B s T H 46 L R R 1) R A P A i)
4.4.6 Cycle life: (fF¥ i)
(1) 100% Charge-Discharge Test (100% 7850l
(a) Leave the battery samples at 20+2°C for at least 12 hours.
(b) Charge the battery samples at 2.9mA until 3.25+0.01V.
(c) Use 3.25V constant voltage for charging for next 5 hours.

(d) Discharge the battery samples continuously at2.6mA for 7 hours.
(e) Repeat the above (b), (c) and (d).
Count the number of cycles until the discharge end-point voltage drops below 2.0V.
(ayfs B R S A7 7E20£2°C 12/ L L
(b) LR AR AE2. OMA N ESFTE R 3.25£0.01 Vo
(o) FELMLRE f LR IA $113.25 V), 4REHE 78 LS/
(D) RRFE TS, 2.6 mA N IESIRT /I .
(B )E, EHE ERD). ()M(d)IH .
TR B E B TOE R E AR 2.0 VI IE.

-5-



A] %8 R ML HE il

Shenzhen Qi Jie Electronics Co. Ltd.

(2) 10% Charge-Discharge Test (10% 78 i)
(a) Leave the battery samples at 20+2°C for at least 12 hours.

(b) Charge the battery samples continuously at 1.2mA until 3.25 + 0.01V.
(c) Discharge the battery samples at 1.2mA for 2.5 hours.

(d) Repeat (b) and (c).

Count the number of cycles until the discharge end-point voltage drops below 2.0V.

(a) %5 BT A L B A AE20+£2°C 12/ B E

(b) VB FE B AE1.2 mAZELE TS 3.25+0.01 V.

()HIMAE G, 7EME1.2 mA T IELL 2.5/ .

(DG, BEE ERGFAC)TH .
TG PR B 2 O H s IR T-2.0 Vo IR

Lithium Manganese Dioxide Battery

Model ML2032

Specifications:
Nominal Discharge current:
Nominal Voltage: 3V
Nominal Capacity: 65MAH
Continuous stangard load: 15kQ
Nominal Charge current : 2.9MA

: 0.2mA

The Appearance Of ML2032
AN

Operating temperature: -20°C~70°C
Weight : 3.1(g)
AR The Dimensions Of ML2032
ML2032
CHEA TS Rt
PRFRACR FLIL: 0.2mA s
WBURHE 2 3V g 55
PR 6SMAH ‘ P17.50-0.50 8
HESEARIE S 15k | O |
FRFRFCHL R : 2.9MA (
TAERE  : 20C~70TC -
Gy . 3.1(g) 9]
$20. 070 30
Characteristics:
(REME)
Discharge Characteristics Discharge Characteristics
3.5 Temperature :20 deg.C 35 Discharge load:15kQ
3.0 \ 3.0
K 60 deg.c 20 deg.c
S 25 BN — 25 I /
- 2.0 7.5KQ) 15K BOK O g 2.0 - - \

Discharge duration time(h)

Discharge duration time(h)
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5.Markings:
(Fp25)

5.1 Markings on batteries ( FEJh_FFRZE)

5.1.1 Battery type (2R - ML2032
5.1.2 Brand of battery (LI 5B - OHMALI
5.1.3 Polarity (FitE) + [(-) shall not be indicated] (+ [(-)AFRIR])

5.1.4 Manufacturing marks (#illi&#r1R) : The year and month of production shall be
marked on the negative (-) terminal side

CAzp= 4 7 AR SRR T () AR

Month of production (1 letter)
~Year of production (The last number of Christian era)

[[Example] 21...... Manufactured in January 2012
2X  Manufactured in October 2012
2Y  Manufactured in November 2012
27, Manufactured in December 2012

Month of production.
- January to September -- 1- 9

- Oct, Nov, Dec, ------- X, Y, Z

=R Q1FRD)
EFEER (ATTRE—IEE)

57121 201251 8%)E
2X 20125108 4%E
2Y 201211 8%E
22 2012F128%hE

A1
FEBE =18
108 118,128, —— EYZ
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6. Precautions
GEEFHIO
ePrecautions in Designing (¥ it7E R FH )
To use the battery efficiently, observe the following precautions.

CONA RO IR, 155 L MEEHET0

1. Maximum Allowable Charge Current to Battery (H 5 A 70 1 76 B HL AT

Model Maximum allowable charging current
= . ,
e K F0VF 78 L FLIR
ML1220 SmA
ML2020 SmA
ML2032 20mA
ML2430 20mA

( How to Calculate Protection Resistance R ) (o477 4% H- AR 47 #. (B R 14)
Protection resistance R must exceed the value calculated in the following formula:

(PR AP T R A AR 3 AT X AS H 6914

V (1 ah power source vo ltage)

~o
IV

IMaximum albwabk charge current per battery)

B V(ERIFERE)
1B ERE AT IEER
WER T AESLF, RESSFBRMEER0V
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5. Never set charge voltage above 3.3V (Z5 104 78 f3 FE R i B AE3.3VEL D
To charge at higher voltage could cause the generation of gas, internal shirt-circuit, or other
malfunctions, and leads to distortion, leakage, overheating, explosion, or fire.

CRrHE TR AR 4, BB, B EREEE, AmMSBCRRE . K
W A BEEGE K. D

eWarning-Handling (452 {F)

1. Never swallow (2% 175D
Always keep the battery out of the reach of young children to prevent it from being swallowed.
If it is swallowed, consult a physician immediately.

CORFF FEIMLIZ B /NZ DABT AR . 5 — AW, 5 SZ R BRIl D

2. Do not replace (21 #)

There could be some large differences even between battery manufacturers, not to mention
between types or models. If you are equipment manufacturer and you should replace the
battery, please use new same type and same model battery. Because this is a rechargeable
battery, its characteristics are completely different from a primary battery even though their
shapes are alike. If a primary battery is installed in the circuit instead of a rechargeable battery,
gas could be generated, or the primary battery could be short-circuited by charging, leading to
distortion, leakage, overheating, explosion, or fire. Please pay attention in designing your
equipment so that end user cannot replace the battery by mistake.

CAN [ F b 3 e O R FRLLAEAE S8R 57, AR AR S AR, d iRk
e Al 7 O HLAL AUE i, AT A8 3R 2 = AR A R — RS R ] — R AR Y H
o FONKZF TSR A, BRI — Rt e A, BIEEATAARME L. R —
R A R R e Al s R B g o, RO 2 AR B IR b e R T LN R A R
He, MM FBCR . il . BIEEGE K. 5 RTHRAI B BLBT i 28 P B s
e D

3. Never use two or more batteries connected in series or in parallel
(A IR ASE P A B2 A Fi il A5 BB BT 0D
It is very difficult to design the circuit so that each battery can be observed the instructed
charging voltage or charging current in warning of circuit design mentioned later.
CIRME BT~ HL A B FELU )95 - 78 P P BI7E FL P U T i 81 PR 9 8 rRL B s i
S SR D

4. Never reverse the positive and negative terminals when mounting
2 Iy 28 1R A AR SO
The improper mounting of the battery could lead to equipment malfunction or short-circuit. This
could cause distortion, leakage, overheating, explosion, or fire.
(AN TR A 22 2 FRL T P B R B & WP Bl i, AT SR VAR T . iR I #. BB IE
B K. )

5. Never short-circuit the battery (2% 1155 4 Hiith )

Do not allow the positive and negative terminals to be short-circuited. Never carry or keep
battery with metal goods such as a necklace or a hairpin. Please be careful on installing not to be
short-circuited via metal parts of the equipment. Otherwise battery could cause distortion,
leakage, overheating, explosion, or fire.
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(ANRVFIE AR . 2RI I S IUEE . Aok i Bl ORAr . 222NN 0 R e 2 <
JE AR i A B . A5 U R S BRI TN AL R K. D

6. Never heat (2% 1FJ#0)

Heating the battery to become more than 100 degree C could increase the internal pressure and
lead to distortion, leakage, overheating, explosion, or fire.

AT 100°CH#E RN E T FEHEB AR . Rl T#H. BIESER K. )

7. Never expose to open flames (2% 11 %% 5% T 05 k)
Exposing to flames could cause the lithium metal to melt, causing the battery to catch fire and
explode violently.

(5 T K SR R v A AT 3 S50 F R S ORI A

8. Never disassemble (2% [EH%fi#)
Separator or gasket could be damaged. This could cause distortion, leakage, overheating,
explosion, or fire.

() 19 2 B L P P E R NI 2 B AR v s i ke

9. Never weld terminal or wire to the body of battery directly

(BRI EBAE b BRI 4
The heat on welding such as soldering could cause melting of lithium, or damage to insulating
material in battery. It could cause distortion, leakage, overheating, explosion, or fire. When
soldering the battery directly to equipment is required, soldering must be done only on tabs or
leads. And the temperature of soldering iron must be below 350 degree C and the soldering time
must be less than 5 seconds; as low and short as possible. Do not use soldering bath, because the
board with battery could stop on the bath or the battery could drop into the bath. Moreover,
prevent to solder excessively, because excessive solder may lead to short or charge of the
battery in unintended portion on the board.

CPR-2 vl A B0 A2 PT BE 5| AEC P A B P T R AR R, AT R BRI AR T . TV
R BEEGER K. Fh BRI B WA N AU AR Fr o BIME L, BRI L AU
F350°C, RIS [RLLAUR T 58,  HIR BEBARS [ By . A ZAE R, oy
AR RT RE B AE AR A B R it P IR PR . R R AN B AR, PR R % T B
] 3 2 Bt AR R AR B H DT AT BT R B e e L. )

10. Never touch the liquid leaked out of battery. (%1543 fik b yth it 25 AW 449)

If the liquid comes into eyes, immediately flush the eyes with plenty of water and consult a
physician, because the liquid could damage eyes. If the liquid comes into mouth, immediately
rinse by plenty of water and consult a physician.

CH—WAARNIR, EZ R KSR K eI SR BRI, PO SEBA T RERUAIRMS . 75—
AR, BRI RIS KW IR B . )

11. Never bring fire close to battery liquid. (2% 1k H ik AR FE U K JED
When leakage or strange smell are suspected, keep the battery away from a fire immediately
because the leaked liquid could catch fire.

CHERLFIMINTE. A R, T ERE f e 2 . PR D Fs M 32 FRVRUA 2 K e )

12. Never keep in touch with battery. (2% 1l 5 Byt AR 5 2D
Keeping in touch with battery on the skin by such as a tape could damage the touched area of

the skin. CH]7 71 AL 55 K2 JOOR K5 Bt 2> B 405 B IR ARz Ak ) (X338
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eWarning-Disposal (J£&E-4LHE)

The battery may be regulated by national or local regulation.
Please follow the instructions of proper regulation.

As electric capacity is left in a discarded battery and it comes into contact with other metals, it

could lead to distortion, leakage, overheating, or explosion, so make sure to cover the (+)

terminals with friction tape or some other insulator before disposal.

PR T A A2 T [ 5 st il VA DA T MU Friction Tabe
RIGG. FHNEFRARE MDA, 2SI I0E 4w — \
AT TR SRR IR LA ML BT LR (R AR A R i
fo P A A B H e A ARV LT IE . M. ) o\

| Battery

(Example of battery insulating) I

eCaution — Handling/Storage (V1 7=-#AF/f#1#)
1. Use within rated temperature range (-20 to 70 degree centigrade). Otherwise the charge and
discharge characteristics may be reduced.

(FERUETRIZ VA (-20~70°C) ] &NFEHIEREZFFK. D

2. Never expose the battery in ultrasonic. (£ 15K B 5E THIFH A
Exposing the battery in ultrasonic may cause short-circuiting by powdering of the inside
material leading to distortion, leakage, overheating, explosion, or fire.

CHIT 28 5 8 A I AR 2= S 1E N AT R R A e il o R, 2 1 S SO . IRV
I EEEGE K. D

3. Never treat the battery violently. (2% 18 /3% M@ FEith)
Deforming or strong shock by dropping or throwing may cause distortion, leakage, overheating,
explosion, or fire.

CEAVE B0 18 FL I AR TR B e o P BRI A« il . ke k. D

4. Keep contact pressure no more than 2N. (L3¢l 25 F /) AEIL2N)
The battery voltage may be lower than intended value because of poor contact condition.
Please keep contact pressure no more than 2N for suitable contact resistance.

CHE R R A R T Re AR T IUAME . U0 &0 e ful Fa BEL A, 185 OR BRI )
ANHEEE2N, )

5. Never use or leave the battery in hot place such as under the direct rays of the sun or in the
car under the burning sun. Otherwise this may cause distortion, leakage, overheating, explosion,
or fire of the battery.

A L vyl (0 5 (56 P B AR, WK PR B B H N IR A . 75 U0 Rl fE 2 25
WA . I LI BREEGE K. D

6. Never let the battery contact with water. (2% 1K IR AZKH)
Contact of the battery with water may cause distortion, leakage, overheating, explosion, or fire
of the battery. And rust may be generated.

CRa it /K EAl T B SBOLRTE . Wil e K, BatEs. D

7. Never store the battery in hot and high humidity place.

(A 1L T A A7 A vl v R 1 )
Otherwise the property of the battery may deteriorate. Under certain circumstances, this may
cause distortion, leakage, overheating, explosion, or fire.

(5 R I 284k . MRS R, B SECRIATE. Rl i BIEEGRE K. )
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