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1. Scope
This specification shall be applied to Sonata Lithium lon battery pack ( 1 series 1 parallel)
* Recharge battery after long time storage before use.

2. Composition
The Single cell consists of 2900 mAh capacity also Battery Pack 2900 mAh combines with
protection circuit and thermal protection.

3. Product specification

No ltem Rating performance Remark
1 Typical Capacity 2900 AR Battery Spec.
2 | Nominal voltage 3.6v Baftery Spec
3 | Maximum charge voltage 4325 v PCM Spec
4 The end of discharging voltage 25 v PCM Spec
5 Suggestive charging current(standard) 1 35 A 0°Cto 40°C

Suggestive charging current(Max 0 0
6 g9 ging (Max) 2.9 rgiC 0°C to 40°C
7 Suggestive continuous discharging current 580 MA@0.2C 220°C to 60°C

Suggestive continuous discharging current (Max o o
8 99 ging (Max) 29 r@iC 0°C to 40°C

Internal resistance Measured by the alternate
7 <200mQ current method (1Khz)
10 Outer Dimension(mm) (L*W*T) 18.5*7Tmm(Max)
1| Weight 8

Less than 1 20°Cto +50°C Percentage of recoverable
months capacity 80%
Less than 3 20°Cto +40°C
months '

12 Storage temperature (Afthe Less than 1 years

shipment state)

-20°Cto +20°C ,
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1. Introduction :

'I'qur'_' il &

This specification provides engineering information and electrical specifications  for the

protection circuitl module of Li-ion cells.

1. Description :

The JI-13E PCM provides protection functions for a single-cell Li-ion batterny.
The semiconductor devices with ESD protections are utilized on JI-13K PCM.

3. Circuit diagram :
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4. Major components :

Li-ion Protection IC Seiko 8205 AATMD 50T-23-6
MOSFET MESHNIZETSRI0S SOT 246
5. Bill of materials :
Document = JJ-F3R
Eevision : A Doate = Jul 312017
Bill of matenals for J1-13K
Mo iy Maker REMARK
Ref | Part Name DESCRIFTION
.-
Yapea,
| 1 (Capacrtor [ TR e 1
or equivakent
Yaped,
2 | €2 lCopaciter |0.uF /YSV 1 il
[ or equivalent
| _.;I;...:_
i C3  [Capaciior I TV S (] i
| aF equivalent
Yapeo,
4 | €4 Capacitor | AYF Y5V | g
— ___| oroqemient
5 | RI [Resistor 70 €3 252 | Sy
it equivalent
[ B2 [Resestor 7K £ 5% 1 Yagoo:
o euiyn et
' Joinset,
7 | B3 [Thermistor (10K £=5% I .
ar equivakent
) | Saiko,
H LFl Protection IC (55261 AAIMD |
[ or equivabent
, :
[ Maisaks,
L L2 MOSFET (M EET0S |
or equivakent
[ 81
L] - PCH [IR I )
o edquivident

zgz’:‘e"t Rev. 1.0
Model No. NCR18650PF-11PH
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Fage 4 of &

6. Absolute maximum rating :

perating lemperabure range =30 - +75 i
lOperating bumidity rangs Less than 85% RH “RH
Sforage [Cmperamre range =4 — +83 i
Siorage bumidity range Less than 85% RH RH
Voltage between termunals of + and- 12.0 W
Violiage berween terminals of B+ and B- 0.0 W

Eemarks:

{13 The negatve voltage is ool allowed 1o be applied between the charge / discharpe termingls (=
and - of between the cell connechon terminala (B4 and B-)

7. Basic functions :

{ 1) Owver-charge protection
Owver-charge occurs whenever the voltage applied to battery 15 over 4.325V
Provectuion circunl on JI-13RE should stop charging the battery when over-charge condition

oceurs and any deformation in the omer appearance of the Lithium cell connected 1 JT-13R
should not occur.

(2] Ower-dischargs protection
Owvgr-discharge occurs whenever the battery = discharped with voltage below 230V,

Protection Cirewit on J1=1 3R should stop discharging the cells when over-discharge condition
DECTES.

{3 ) Chver-current protection
Over-current condition occurs when excessive discharge current occurs | The excessive
gurrent treshold is higher than ©.150% when 5326 1AA) 1= used. )

Proiection circuil on JI-13E should stop discharging the cell when over-current condifien
LTS,

(4] Shori-cireult proteciion
Short-circuit condition occurs when 1the terminals between + and - is shomened, JI-13R

should stop discharging the eell when short-cweuit condition ocours and temperature of
MOSFET should pot be overhented,
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8. Pin Lavout Diagram -
l'n1||.|'|r'-n|.1n‘. e’

Solder side:

Fage 3 of &

Phone+/Charger+

PN | Dlescription
H+ Batiery-
B- Battery-

hona- Charper-

9. Electrical characteristics :

9.1 Parameters of protection curcull (& 257C) 3

No | ltem

| :-Lh'fr—uh'.l.rg: defection violiage

bt

Over-charge release voltage

']
1 -
iCrver=discharge defection voltage

4 Orver-discharge release voltage

|

{Ower-current defection voliage
1

{Owver-charge detection delay tine

g

?l]ﬂ.'.; r-!‘l::~:..'|1.'|:'p;1 delteciion .I.:!:'.:..-' e
& HOwer current detection delay lime

O 1Shon eircuit detection delay time
11 E!";-|.||:I'|:||".- curtenl {Mormal mode)

11 :f'h-llp]'ll:.' currend { Prolection model

Qa3

L0

-
|

._\_I

Specilication

| 22 5%

1 44+30%

MisSC
IS0
TSeL

ST

4.325+0.025
407540050
2500050
2.900+0.050
0.150:0.030

ol I B [

1T
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9.2 Requirement of protection functions ({@23°C) °

Mo

b

LA

Item

Crver-charge inhibition
Orver-charge protection recovery method

| Urwver-discharge inhibition

Orver-discharge  profection  recovery

meihaod

| Ower-curren! protection

Criterta
| 4,325:0.025 {from cell terminal )

When the battery 15 conmecied o the

load, the protecuve condition & released,
| 2,500,050 { from cell terminal )

When the batery i5 charged, the

prodeciive condibion 15 released,

| 23:46A

Ower-curment releass

Internal Impedance(B--1'-}

Reset by load release

ZT0m olum (max Vps=3%)

10. Specification of PCB ©

Material FR-4
Dhimension Di=13{+/-0, 15 hmm
Mickness 06+ /- 0.1) nun
LIL LR RTEY

e Ea Lib

2 layers with through hole,

L ontacts are Sn

H9

 Matenal | oz copper double sided bonded to FR-4 base matenal.

Al through hole connections to have selder resist applied,
. Primted Silk.

El:‘r:’:‘em Rev. 1.0
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5.Battery Specification
Eﬂfﬁntial |

[ File No. NCR18850-284 |
izsye Date: 2013/5M15

LITHIUM ION BATTERY
SPECIFICATION

BATTERY CLASSIFICATION LITHIUM 10N BATTERY
MODEL NUMBER NCR186850P-HO44A
PRODUCT CODE _ BJ-A300100AA

[ The client's agreemeant ]

Signalurne:

Mame in block letters:

Date:

L

= If thare 5 no realy within 30 dave aher ihe defiwary, This documsni shall be
presuTied valid.

Portable Rechargeable Battery Business Division,
SANYO Electric Co.,Ltd.
Automotive & Industrial Systems Company
of Panasonic Group

Technical Service Group No.2
__PA Business Development Team

Dift. ;}'” -—"f-glf_ﬂ el

Chk. Ly ofledf -

Chk tf’,; L

Chk -""._ .-"'4--; |.|.|:-"'.' ==
ApP- | " %X;ﬂ"!—ﬂ |
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w ey to Class abbreviations |

" |HMgia j%f_
Dt

Dt

Chk.

chk.

| GhEk.

| Bpp,

A for Added, D for Deleted, R for Revised

File Mo

NCR18650-288

Portable Rechargeable Battery Business Division,
SANYO Electric Co., Ltd
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|2. Safety Instructions

Prohibited Actions

The cell containg flammable objecis such as organic solvents. If the ballery is
mishandled, it may cause fire, smoke or an explosion and the battery's Tunctionality will
be senously damaged, Please read and check the following prohibited achons. Also,
please equip a protection in the application so the application roubles don't affect the
battery. Additionally, SANYO highly recommends embedding these instructions into the
owhier s manual

| Dangear

® |mmersion
o nial immerse the battery wilh figlid such as waler, sea waler or soda "
The batlery or the battery pack (including protechon circuil) may catch on fire, smoke,
explode of cause heal generation by unexpacted electrical load
& High Temperature
"Da nol wse ar pface the battery near fire, 8 healar or a high lemperatures (more than
B0 "
The battery's polyolefin separator may get damaged from the heat and could cause an
internal shorl crouwil. This may cause the battersy 1o ocalch on fire, smoke, axplode, or
calss heal ganaration.
@ Charger and Charge Conditicn
“Dia not use unauthorized chargars. ™
If thé battery is charged undér unacoeplable condiions (For example: wsage in restricled
lampearalurmg ranges, over vallage, or over curren!l with unauvlhorized chargers) tha
battery may catch on fire, smoke, explode, or cause heat generation
® Reverse Polarity
"D not farca a revarse-charge or a reverse-connechon *
The battery has correct polarity. If the battery doesn’t fit, please check the battery's
anentation and do not force into the battery mount. if the battery s forced to set with a
different polarity, the battery may catch on fire, smoke, explode, or cause heat
generation
® Direct Connection
Do nat connect the baffery with AC plug {oufiet} ar car plugs. ®
Thie battery requires & apedific charger. if the battery connecls with the outlet directly, the
battery may catch on fire, smoke, explode, or cause heal generation
& |nappropriate Use with Other Equipment
"Da not adagd the battery fo unspecified applications, "

it the batbery 15 Used for unspeciied applicalions or systems, he ballery may gel
damaged or catch on fire, smoke, explode, of zause heal generation.

Fortable Rechargeable Batlery Business Division,

File No [ NCR18650-288 SANYO Electric Co., Ltd,

H13
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® |ncineration and Heal
"Plaase Keap the bafiary away from heal and fire™
Thie battery materials will get damaged and may caich on fire, smoke, explode, of causes
heat generation
® Short-Circuit
Do nol make a shorf-airelit. ©
Do pat connect the + and - erminagls with conductive materal. Co not carry or slore the
battery with metal objects (such as wire, necklace or hairpins), If the battery is in a
shor-circuit, excessive large current will flow and may catch on fire, amoke, explode, or
causa heal generation
® |mpact
" Avold unnecessary impact to the battery™
Unnecessary impact may cause the battery to leak, heat generation, smoke, fire or
explode. Also, the protection circuit may break and that will lose the function of the
battery’s protection system
® Penetration
* Do not peneirate with a nail or sirike with a hammer®
The battery cell may get desiroyed or damaged. Apd the batlery's protection circuil may
get damaged and case an inlernal shor-circull. Addibonally, the baktery may calch on
fire, smoke, explode, or cause heat generation
® Soldering
Do nod direclly solder the ballery”
The insulator could mell or the gas release venl might get damaged fram the haal.
Additionally, the battery may calch on fire, smoke, explode, or cause heal generalion.
& Disassemble and Reconstruction
Do o disgssembie the batiery™
Ii{ the protection circuil gets damaged, the batteny will not be protected. Then, the battery
may cabtch on fire, smoke, explode, or cause heal generation
® Charge near High Temperatures
Do not charge the battery near high temperalures”
Il the battery is charged near high temperatures, the battery may not be able 1o charge
due o the activaton of the protestion clrcuit. In these conditions, the protecison chroult
may break and ithe balttery may catch on fire, smoke, explode, or cause heat
generation
& Deformation
"Da nat use the batlery with conspicuous damage or adeformation”
It causes the generating heal, smoke, rupture or lame,
® Reverse Charge and Overdischarge
Do nol reversa polanly (amnd terqinals) ©
Cn changing, the battery s reverse-charged and abnormal chemical reaction occurs. And
also, there may be case that unexpected large currant flows on discharging. These
cause the generating heal, smoke, rupture or flama,

Portable Rechargeable Battery Business Division,

Fike Mo MCR18650-288 SANYO Electric Co., Lid.
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" Warning

® |ngestion
"Hean away fram nfanis”
The battery should be kept away from infants. In case of awallowing the baltery, see a
doclor immediately.
® Storing
Da ol pul the batlery i the microwdiee or other cooking appliamces"”
The battery may on firg, Smoke, explode of cause heal gensration due to heal or the
electrical impaci from the microwave.
® Mixed Use
"D noad mix the battery with ather balieres ©
The battery should not be used with other batteries with different capacity, chemistry or
manufaciurer. Do not connect with other battenes or mix with other batienes. The battery
may catch on fire, smoke, explode, or cause heat generation
® Rust, Changing Color and Deformities
Do mof wse abnormal batteres "
Please slop using the batlery if there are noticeable abnormalifies such as abnormal
amell, heal, deformities, or discoloration. The battery may have a defect and may caltch
fire, smoke, heat generation or explode if used conlinuously.
® Charging Time
* Stop charging if the charging process cannal be finished =
if the battery can not finish the charging process within the specified fime, please stop
the chargmng process. The battery may catch on fire, smoke, explode, or causs haat
peneration.
® Leakage(l)
Do not use a leaking battery near Rameas”
If the battery or liquid leaking from the battery has a pungent odor, the battery should keep
away from flames. The battery may ignite and explode
® Leakage® e G
"Do not touch a leaking battery”™
IT the ligued leaking from the batlery gets into eyes, i will cause sighificant damage. If the
leaking liquid gets into your eyes, please flush eyes immediately with pure water. Please
consult a physician immediately. It the liquid remains in the eyes it will cause significant
damage
® Transport
" Pack the battery hghlly aurg IFanspsan”
To prevent shor-circut or damages, please tightly pack the battery inlo a case or a
carton box

Fortable Rechargeable Battery Business Division,
il Mt SANYO Electric Co., Lid.
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! Caution

® Use under Direct Sunlight
Do not use or leave the baltery in excessive heat such as in a car in direct sunlighl.
The baltery may catch on firg, smoke, explode, or cause heat generation. Also. it might
cause a delerioration of battery’s characteristics and battery life

@® Siatic Electricity
The battery pack has a protection circuit. Do not use the batiery where it generaies sialic
electricity (more than 100V) thal might damage the protection circull If the protection
circuit is broken, the battery may catch on fire, smoke, explode. or cause heat generaton

® Charging Temperature Range
Charging temperature range s regutated between 10°C and 45°C. Do not charge the
batiery oul of the specified temperature range. Otherwise, it may cause heat generation,
leakage or a senocus damage Also, I might cause delerioration of the battery's
charactenstics and Datterny lite.

* Manual
Pieasa read the manual bafone usage. Please save the manual for future reference

® Charging Method
Pleasa read the charger's manual for the charging method.

® First Time Use
Pleasa contact the supplier If the batlery has unusual odor, heal generation or rusts
during the first usage

® Use by Children
Parents must sdplain how 1o use the system and the baltery. Please check back
periodically 1o ensure children are using the system and the battery cormactly

® |nflammable Materials
Pleasa keep away from flammable materals during the charge and the discharge. It may
catch on fire, smoke, explode, or cause heal generalion

® |eakapge
it electrolyte leak from ihe battery and adhere o ihe skin or clothes, immediately flush i
with water. Otherwise, it may cause skin irmtation

® |nsulation
If lead wires or metal objects come out from the battery, please seal and insulate them
completely Otherwise, the battery may cause a short circulf and catch on fire, smoke
explode, or cause heat generation

® Recycle
Flease recycle the baltery according to looal rules or regulations after use

Portable Rechargeable Battery Business Division,

File Ho KCR18650-288 SANYO Electric Co., Ltd.
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3. Extent of the Application

This specificatian is applied to Lithium lon Battery of
MCR18650P-HD44A for Pedelec,

For spacial applcations in which quality and reliabiity are reguired, o if the failune or madfunction
of the products may direcily jecpardize life or cause threat of personal inpury such as for weagon,
Bircraft amnd Serospacs a-uulpmmt. aircraft efactronics egquipmant, medical equipment (a pan of
class & equipment. class 3 of mofe equipment ). of cawse large-scale system iroubles.
explosicn-proa! equipment, elecine vehicle, hybrid sleciric vehicle, and elecknic motor cpcle
(except electne power-asssied beyole), this specificaton shall not be appled

4, Battery Classification and Model No.

4.1 Battery Classification Lithium lon Battery
4.2 Model No. HCR18650P-HO44A
4.3 Cull Type HCR18650PF

|5. Nominal Specifications

Items Spechications Motes |
51 Rated Capacity 2700muAh 0544 dischargs at 200G
Mirsirmsm ™’ 2TH0mAR 0.544 discharge at 25°C
2.2 Capaaly Refarance anl
Typical 2000mAh 0540 discharge a‘l?EE-"E
53 HNominal Vallage 3 600 0548 discharge at 25°C
6.4 Discharging End Voltage 284
55 Charging Current (Sid. ) 1354,
56 Chargireg Valtage 420 + 0,03y
57 Charging Time (Sid ) &0 hours |
58 Continuous Discharging Cument | T 108 0 —+40°C |
aEI Lnlﬁml _R-ér;lﬁt:;r-u;é_ == : less than 35mil AC Impedance 1 kHz |
510 Waighl less than 47 .0g
| Charge 10 = +45°C
511 Operating Temperature Ehat 30 - +80C | |
5.12 less than 1 month -20 - +50C Parceniage of
Shomng Cordibacns lass than 3 months -2} = = 40°%C recoverdbde capacily
less than 1 year 20 = + H0°C B

#1 Binimum capacity B messured by the deeharge at 0.54A il and voltage of 2 5 afer fully charged at
G as described in Bhe specification
552 Digcharge #l Mgl fale o high lemperatire erveonmenl will scosherate e degradation of e bathery capacily
#3 The maximum discharge curmant for 3 single cell use, Howesver afer Ine batiery pack assembly | e will
b & Emitation of mammum discharge cument due to a protection circurt or a protecton device
#d Parceniage of recovenahis capacity
= {Descharging time after slorage / Initial dischangang time) =100
Tres cEschaErging time B measured by the discharge cumen of 0544 unid 2.5V of end woltage after the
hatiery is fully charged at 25°C,
145 Maximam cell suTace iemperaiure  The cell temperaiure must nol exceed TOC

Portable Rechargeable Battery Business Division,
File No | NCR18650-288 SANYOQ Electric Co., Ltd.
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|6. Electrical Characteristics

| Conditions

Critenia

5.1 Full Charge

6.2 Capacity

|63 Cycle Life

6.4 Tesnperalure
Characlerislcs

[6.5 Storage at Fully
Charged State

| The battery is charged with 1.35A constant curment
uniil the: voltage reaches 4.20W. Then, the cument s
reduced In order 1o keap the comslanl vollage of
4. 20, The lotal changing time is 4.0 hours at 25 °C,

TIWithin 1 howr, after fully charged at 25°%C, the
battery s discharged with 0544 conlinuously until
2. 5 of end voltage at 25°C.

[FE2NWVithin 1 hour, after Tully charged at 25°C. the
battery = discharged with 2 754 continuousty until
2.6V of end voltage al 25°C.

The battery s repeated 300 tmes of Charge and
Discharge oydles, {Charged by CC-CV of
1.358-4 20V Tor 4.0 hours, Discharged by CC of
2754 to 2.5V (EV )) al 25°C. Afer the 300 cycles,
the discharge time is measured by the tem 6,22

TIWithin 1 howr, after fully charged al 25°C, the
ballery is slored al 0 °C for 3 hours. Afler thal, the
discharge time is measured ltem & 2.2 at 0 °¢C

ZWithin 1 hour, after fully charged at 25°C, the
battery is stored a8t 60 “C for 3 hours. After that,
the discharge time is measured Item 622 at
60 G,

After fully charged at 25°C, the battery is stored for
20 days at 60 "C. After the siorage, the baliery s
sal in 25°C for 3 hours. Then, the discharge time is
measured ltem 6822

Then, the same battery |s fully charged again and
ghacked the second discharge time by the Item 6.2
2 at 26 0.

i

tlore than 300min.

More than S4min.

More than 38min.

Bore than 30min.

More than S0min.

More than 30min.

More than 40min

Fite Mo

MCR1BG50-288

Fortable Rechargeable Battery Business Division,
SANYO Electric Co., Lid.
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6.6 Storage at Full| After fully charged at 25°C, the battery is discharged |More than S0min
ischarged State | by the Item 622 Then, the battery is stored for 20

6.7 Drop

days at 60 “C. After the storage, the battery S setin
25°C for 3 hours. Then, the discharge fime is
measured by Item & 2.2 at 25'C

After Tully charged at 25°C, the cell is dropped 3 Mo rupiure, no fire

timasa in random direction from a height of 1 m anda
a fMat aurface of concrete

STANDARD TEST COMDITIONS
The testes shall be implemented with new battenes thal were delivered within he last T days.
Tha tests shall bo performed at 2522 °C (The standard lemperature of second grade s &poecified
by M5 T 8703 (Standard Test Conditions)), 65220 % (The standard humidity of tenbeth grade s
spacified by A5 2 8703 (Handard Test Condibons)). The grade of vollmeter and ammeter in the
tests shall ba highar than Class 0.5 which is specified by A5 C 7702 (Electric Indicator),

7. Design and Dimensions

The baltery design is shown in the following documents o drawings.
(Drawing Mo, NCR1BES0FF)

8. Appearance

The kbattery should not have the following appearance issues at delivery
«Scratch
“Rust
* Discoloration
«Dirt
*Deformation
Leakage

The battery should be in good condition

9. Shipping Charge
The battery is shipped out with the approximately 45% " charged state.

*Thiz 48% capacily is the condiion in which SANYO ships the battery bul it's nol the
condition when customer recaives the battery

File Mo

NCR185650-288

SANYO Electric Co., Lid.
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10. Precautions for Designing of Pedelecs, the Chargers and the Battery

Packs
10-1. Pracautions for Designing of Pedelec and the Charger.
{1} Charge
= The battery & charged by a method of constant current-constant voltage.
« Regarding MCR1BES0P-HO44 A, the charging curment should not exceed 1.358 foall
+ The charging voltage should not exceed 4 20V /cell
The charging voltage s required 10 ba sel o less than 4 23V/cell with considering the
acourasy of chargar Even if Ihe charger (s falled, the total salety shall be secuned
= The charger shall be eguipped with a pre-charge system
Il battery vollage goes down bo less than 2 5Weall, the battery should be charged by
pra-charga ourrenl of maximum 02748 Onoe, the ballery reached more than 2.56Vieall by
thie pre-changing, the charger can resuma the standard charging method. Howeaver, If the
battery wvaltage naver recovers mofe than 2 5\ call, the charger must be stopped and
turned off
+ The charger shall be equipped a full charge detection.
The charger shall detect the full-charged state by a timer, current detection or open
ocircuit voltage detection. Whean the charger detects the full-charge, the charger shall stop
charging. Do notl apply the continuaus charging (trickle charging) mathod.
= The charging temperature range should be set between 10 °C to +45 °C
{2} Discharga
- The dizcharge currant should not exceed 10A5%cell
« The discharge temperature should be batweean -20°C 1o +60 °C.
¢+ The discharge end voltage should be more than 2.8V cell.
{3} Over discharge
- Do not discharge the battery less than 2.0%/cell
{4} Design of Pedelecs and chargers
« The celis should be kept away from heat generabng electranic parts in order to avoid
deterioration of battery performance.
10-2. Precautions for Battery Pack Design.
{1} Shape, mechanism and matenal of battery packs
» The battery pack should be designed so it does nof connect with to unauthonzed
chargers.
The battery pack should be designed so it cannot connect with unauthonzed equipment
andlor devices
* The terminal shape should be designed fo avoid short circuit issues. In addition, the
baftery pack should be equipped with an aver current protection functon In arder @
prevent from external short circuit iasues
« The terminal shape and siructure should be designed so it does not connect In
Backwards,
+ The battery pack should be designed to prevent static electnicity, electrolyle or water
INJress | RSLes

Portable Rechargeable Battery Business Division,

File Mo | NCR18660-288 SANYO Electric Co., Ltd.
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+ The battery pack should be designed so the protecton circuit functions can be inspected
during the assembly process.
The battery pack should be designed so electrolyte cannot reach o the protection cincuit
board even If elecirolyte leak out of the cells
The celis should be fixed by a tape or a glue in the case. If the battery pack Is dropped,
the cells should be profected agamst dents, deformatons and ofher mechanical
stresses

© Plashc cases should be closed with glue, If an ultra sonic welding method is applied to
the case saaling, SANYD will not lake any responsibililses for any delects.
The pack shall bes designed so end users cannal remove of disassembls the cells

12]- Pralection Circuil

The following protechon circwt should be equipped in the battery pack:

- Cwvercharge protection
For safety reason and m order not to shoden the cycle ile, max overcharge protection
vollage of each block should be under 4 25%icell including tolerances,

- Ower discharge protection
If cell vollage reaches approxmately 2 2Vicell, we recommend the over discharge
protechon will shut down the discharge curreni and the circuit consumphon current will
be set io less than TuA.

- Ower current protection
If discharge current exceads approximately 104A/cell, the over current protection will shut
down the current

(3} Electric circull

* To avold over ﬂl&i.‘-hﬂfﬂ& mde during long storage timeas, the consumpbon current of the
battery pack's prolection circull should be sel as low as possible

(4} Cell connection

= The colls should nol be conneclted using a soldenng process. In order o avold any
damages, cells should be connected 1o lead plates by a spot welding method.

(8} Precauons on label

+ The raling label should indicate required information and precaufions

The préecaiutions should be based on the information in section 2.

11. Storing Condition
11-1 Storage Temperature and Humidity {(Within 3 months)
* Cells should be stored between -20°C to +40°C in a low humidity condition (less than
70 %RH) without any cofrosive gases
No condensation on the cell
11—2 Long Duration Storage
« Cells should be stored between -20°C fo +20°C in a low humidity condition (less than
TO%RH) without any cormosive gases. We recommend the discharged state or partially
charged state SANYO shipped out for the long duration storage
- No condensation on celis

Portable Rechargeable Batlery Business Division.

el B SANYO Electric Co., Ltd.
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12.

Handling Precautions for Lithium lon Cells

=Thizs section describes handling precautions for lithium ion cells which will be assembled as

Pedelec's battery packs with customer,
This batlery pack consists of NCR18650PF.

12-1 Senes Connections Precautions

* When the cells are connecied in series, use the same rank cells. This informaton is
described in the label on the carion. In addition, the cell voliage should be checked and
the voltage should be within 20m\

* Lot number on carten labeal

12-2 Inspectlion of the Battery Pack before Shipping

All battery packs shall be inspected for

“Voltage
*Internal impedance
*Function of protection circuit
* Thermistor resistance

* Thermal fise

12-3 Abnormal Cells

+ Do nol use damaged cells by dropping, andior short circuit and cells with eleotrolyte

smel and any other damaged cells.

13 Warranty Exemptions

SAMNYD will nol be liable for any damages thal are caused by violalions of the
precaufions in this specification.

« SANYO will not be kable for any problems caused by design defects of the batlery packs,

Padelec andfor chargers.

« SANYO will nol accepl any abnormal cells thal were caused due lo any incomec

14.

assembly process.

Other Remarks

= If there are problems in this specification, SAMNY O will take them into consideration,
- BAMNYO can discuss specs or precaulions thal are not descnbed in this specification,
« Do not use the provided cells for other applications

File Mo | NCR1B&50-288

Portable Rechargeable Battery Business Division,
SANYO Electric Co., Ltd.

Document
Name Rev. 1.0
ModelNo. | NCR18650PF-11PH
| Confidential |
Title Specifications of Lithium lon battery [Cylindrical Type) [ERCpE 1112

H 22




Document
Name Rev. 1.0
Model No. NCR18650PF-11PH
| Confidential |
Title Specifications of Lithium lon battery (Cylindncal Type) page 1212

15. Standard Charging Method

(1) The standard charge condition is 1.35Acell - 4 20Vieel (Constant current-constant
voltage) The charging process should be discontinued when either ime, the, OCV or
cumrent, reach certain values.

{2) In case of the over discharge state (For example: Battery voltage is less than 2 0\W/eell),
the battery should be charged by a pre-charge system in order to prevent FET's heat
genaralion in a circuil

{3) The pre-charging current should be approximately 0.27A Once, the batiery voltage
reaches mare than 2 5\eell, the charger can resume the standard charging method
The pre-charging should have a cut-off timer and if the vollage doasn't recover owver
2. 6\Weell in the set time, the charging should be stopped

{4} The current interrupt device (CID) may work if the battery is charged continuously after
fully-charged andfor is charged at high temperature
Flease consult SANY D for chargeng methoad instructions

16. Battery Warranty Period
The warranty period s imited to one year from date of shipmenl SANYO will replace
batteries il it is clear that there was a defest in SANYD's manufacturing process and that

the baltery was nol misused.

17. Battery Safety Requirements

in order to ensure the safety of the baitery, please contact SAMYD to discuss the
applicaticn design from a mechanical or a elecirical viewpoint. Also, if there are special
conditions (For example lager current load, a quick charge method or an unique usage
pattern), please contact SANYD to check the condittons before the product specification is
fiaed

Portable Rechargeable Batlery Business Division,

il Ml SANYO Electric Co., Ltd.
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6. Product Label

|_I'_J'L|.I| IIlll I|.||']||||-|il-...|. ||'II||..I|:..I

g Model No.: NCR18650PF-11P

=] Rechargeable Li-lon Battery Pack
; DC3.6V 2900mAh 10.44Wh @
o /\  Caution:

- @ - USE ONLY SPECIFIED CHARGER
- DO NOT SHORT-CIRGUIT BATTERY.
. - DO NOT STORE ABOVE 60'C ( 140°F )
- MAY EXPLODE |F DISPOSED OF IN FIRE

IO 00
KSE0001

Product Label Dimension: 55*25mm
White
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E
S Gaitcry Pack Assembly Date Code / 3-Digits.
- Product Series Number per Lot. / 4-Digits.
l Battery Pack Assembly Date Code / 3-Digits.
2000 2010 20i1p 2012 2043 2014 1S 2006 2017 2018 2010 JR0M0Q 2021 2022 2023
il 0 A B C D E F ] H | i | K L M N
A 1 2 3 4 & T f 9 10 1 12
L § 2 3 4 6 7 8 9 A B C
1 Fa E| 4 5 o Fi 8 ] 16 11 ] 13 15
FEES 1 2 3 4 5 o 7 8 g A B C D F
= 15 7 1B 19 20 il e 23 2 45 b ) 8 249 30
M G H I b E M M 0 P D R 5 T L
31
L] \
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8. Product Picture
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9. Outer Dimension
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