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1. Scope
This specification shall be applied to Sonata Lithium lon battery pack ( 7 series 1 parallel)
* Recharge battery after long time storage before use.

2. Composition
The Single cell consists of 2200 mAh capacity also Battery Pack 2200 mAh combines with
protection circuit and thermal protection.

3. Product specification

No ltem Rating performance Remark
! Typical Capacity 2900 mAh 0.2C discharging to 3.0V
2 Nominal voltage 252 v
3 | Maximum charge voltage 29.75v
4 The end of discharging voltage 17.5v
5 Suggestive charging current(standard) 1375mA@4hr 0°Cto 40°C
6 Suggestive charging current(Max) 2900MA 0°C to 40°C
7 Suggestive continuous discharging current 1450mMA@0.5¢ 20°C o 60°C
8 Suggestive continuous discharging current (Max) 9A 0°C to 60°C
9 Internal resistance mo Measured by the alternate
current method (1Khz)
10 Outer Dimension(mm) (L*W*T) 130*70*25mm(Max)
11 | weight 9
Less than 1 -20°Cto +50°C Percen.foge of r'ecoveroble
months capacity 80%
Lessthan 3 -20°Cto +40°C |,
months
12 Storage temperature (At the Less than 1 years

shipment state)

-20°Cto +20°C ,

H3
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4. Protection Circuit Module
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1. Introduction :

Foge 2 of $

This specification provides engincering information and elecirical specifications for the

protechion circunl madule of Li-ion cells.

2. Description :

The RY- 18567 BX52 8 PCM providies proteotion fonctions for seven-cell Li-ion batiery.
The semiconductor devices with ESD protections are wtileed on RY-1085-67 8X52 8 PCM.

3. Major components :

ITEM PN Pawkage
Li-ion Protection 1C RMIZIVABIBA SSOP-24
MOSFET PDCMEIN-F5%4 - META02 DFM3"6
R-sense SOmR 1% 2W*2 SMD2512

4. Absolute maximom rating

Cipermiing iemperuiure mngs 40 - +H23 .
Stornge I-I.-";'I'lrl-l'.!'l'.ll'l-l'i-‘ rm;u-: . -3 — 123 | "
Violtage between terminals of ¥+ and V- w o v
ml-am: Hetweisn l:'ﬂ'l.'ll.l'l.iljh_l.ld- E_* .n; F'.i_ -:_-‘-5_ '||._

.R.n.'-m-IIF.H.E :

{1} The negative voltage is not allowed o be applied between the charge / discharge terminals
= and =} or between the cell connection termunals {B+ and B-)

5. Basic functions :
i | b |.-r--|.'|'|.a.r|..u: Frull:l_"['n:ul.

Over-charge occurs whenever the voltage applied 1o buttery i5 over 4,23V,
RY-1058-67.8X528 should siop charging the battery when

over-Lharge condition occurs and any deformalion in the outer appearince of the Lithium

cell connected o BY-105-67 BX52 8 should not oceur

Protection circuil on

=8
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[ 2h Uy uru:hm.'hur_i:l;n: pratechion
Ohvier-discharge occurs whenever the batiery is discharged with voltnge below 2.5V
Protection Crirewlt on BY-105-60T.8X32.8 should stop discharging the oells when
ower-discharpe conditbon oeours.

{3} Ower-currenk profecivom
Over-current condition oocurs when excessive discharge cumend ocours (The excessive
current theeshold is higher than 0.2% when R5432Y 15 used. )
Protection circuit on BY-105-67.8X52.8 should stop discharging the eell when
uwer-current cofdifion oceurs.

(4} Shost-circuil profection
Short-circuit condition occurs when the terminals between + and - is shorened
Protection et on BY-105-6T.8X538 should stop  discharging the eell when
short-circunt condition ccours and temperature of MOSFET shouold not be overheated

6. Pin Lavout Diagram :

Component side !
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7. Electrical characteristics -
7.1 Pammeters of protection cmewit (G 255C) ¢
Mo Ttem Specification Unit
1 Cver-charge detection valtage 4 2500 025 | v
¥ | Over-charge release volluge 4 1 000,050 W
3 | Dver-dischorge deteation vollage 2. 5020080 | L
4 Dver-discharge release voltnpe EREI LR L E W
5 | Over-current detection voltage (L20=0.025 LY
fs Dver-charge detection delay time =13 | See
g Orveradischarge detection delay hine S~ 1560 HIsEC
E | Ower current detection delay time RO 167 M&ae
q Supply current {Normal mode) == | A
10 | Supply current { Protection mode) =11 1 TN
7.2 Requirement of protection functions ([@237C) -
s, Ttem Critenn
i Owver-charge mhibition 4. 25000025 (from cell terminal )
| Wh:nl.hl:hmlut}' 1= gonnected 1o
2 | Owver-charge protection recovery method | the cellular phone, the proteciive
condition s releazed,
3 | Over-discharge inhibition 2500080 ( from cell ternmmal )
X Dver-discharge  protection  recovery | When the battery s charged, the
i thod protective condition is rebeased.
5| Over-current profection T=IA
[ Over-current relesse Reset by load release

H7
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8.Specification of PCB :

Mintorial Fi-

[hnvension GT.EXS2 R[4 0.1 um

Thrkness F.6i+"- (L 5 mm [ overall |

LIL G480

|. Maternal | o Capper gliowble sided bonded to FR-1 base maierial
2 2 favers wath through ode.

1, All through hede conmnections 1o hove solder resigt appliad,

4, Printed Silk.

5, Contacis are Sn

HS
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5.Battery Specification

Lithium lon

NCR18650PF

Foatures & Banofits
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spacifications

| Rated capscty?

BAIr, 27 00man

Dimansions

| Capacity! Bir. 3 750mah E
Typ. JS00mAR -

Meminal yeltags 1.8y =

| Eharging CE-CV, §Hd, TSmA, 420, 4.0 ke |

| ! |

Wiesght |max.) |agog | E

Tamperatura Charge™! 0 te +35°C I _'.'.
Dcharge: 20 to +E0°C a
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Enargy densiy Walurmeirie: 577 Whil |
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LITHIUM ION BATTERY
SPECIFICATION

EATTERY CLASSIFICATION LITHIUM ION BATTERY

MODEL NUMBER NCR18650P-HO44A

FRODUCT CODE BJ-A300100AA

[ The client's agreement ]

Signature;

MName in block letters:

Cata:

=il thede ls no regly within 30 days afler the delivery, This document shall be
presumad velid.

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

Technical Service Group No 2
PA Business Development Team

DR | TF FHgami.
Chk. L4 s -‘:?l-p-'.rrﬂ

Chk. {::"{]; rf‘%.f_ WE—
Chk v B & .
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1. Publication Record

No Date  |Ciass| ltems :
DR |T Higami
Chi. |Y. MNishimura
(ay | 2013/4M2 = |Issus (Tentative) Chk M.;:u
Chik. 'I‘Eshilam
App. |H Matsui

i THum_JTJ'_f_w

'ij' PO iy
Ghi. ¥ Fiahi " -'l,ln_-ni‘j‘j:'n“.l.‘ln

(a) | 20131515 | — |lssue Chk o € ﬁ'_‘—_
'chk" TH.H“E{A"{:{}LL-

-
H Biitmisl fy%%é»b-

Chi,

|Chk.

App.

Koy {o Class abbreviations | A for Added, D for Deleted. R for Revised

Portable Rechargeable Battery Business Division,

Bt st SANYO Electrie Co.. Ltd
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2. Safety Instructions

Prahibiled Actions

The cell contains flammable objects such as organic solvents. Il the battery is
mishandled, it may cause fire, smoke or an explos:on and the battery’s functionality will
be senously damaged. Please read and check the following prohibited actons. Also,
please aquip a protection in the application so the appflication troubles don't affect the
battery, Additionally, SANYD highly recommends embedding thess nstructions into the
owner's manual,

| Dangear

® |Immersion
Do nof immoarse the battery with liguid such as waler, sea walar or soda. "
The batlery or the battery pack [including protection circuil) may catch an fire, smokea,
explode, or causse heat ganeration by unaxpacted electrical load
® High Temperature
" not vse or place the baftery near fire, a healer ar a high femperaturas (mors than
BoE"
The battery's polyolefin saparator may get damaged from the heat and could cause an
intarnal short circuit, Thia may causs the battery o catch on fire. smoka, explode, or
causa haat ganeration.
® Charger and Charge Condition
"D not use unauthanred chargers.
i the hattery |3 charged under unacceptable condiions (For example: usage in restrictad
femparature ranges, over vollage, or owver curreni with unaulhorized chargers) the
battary may caltch an fire, smoks, explode, or causa heat genaration.
* Revarse Polarity
"Da ot farce a feverse-charge of & reverse-conmnechion, ©
The battery has correct polarty. If the battary dossn't fit, please chack the batteny's
orentation and do not force into the battery mount. IT the batiery s forced to sal with a
different polarty, the battery may catch on fire, smoke, espiode, oF cause haal
generation,
® Direct Connaction
"Da not connect the battery with AC plug (cutiel) or car plugs.®
The battery requires a specific chargar. If the battery connecis with the outlet directly, the
bBattery may catch on fire, smoke, axplode, or cause heal generation

& [nappropriate Use with Other Eguipment
Do o ada e balleny o wnspeciied applicalions. "
If the batlery i= wsed for unspecified applications or systems, the ballery may gel
damaged or calch on fire, smoke, explode, or cause heat generation.

Porlable Rechargeable Battery Business Division,

File No | NCR18650-288 SANYO Electric Co., Ltd.
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® Incineration and Heat
"Fleasze keep the batfery away from heal and fire®
The battery materials will get dameged and may catch on fire, smoke, explode, of cause
haatl ganeraton,
® Short-Circuit
*Cio nod make a shorl-cirewil,
Do not connect the + and - terminals with conductive materal. Do not camry or store the
batlery with metal objects (such as wire, necklace or hairping). if the battery = in a
shori-circull, excessive large current will flow and may catch on fire, smoke, explode, or
cause heal generation,
& |mpact
* Avoid unnecessary fmpact (o the baltery™
Unhecessary impac] may cause lhe baltery o leak, heal generalion, smoke, fire or
explode, Also, the proteciion circuil may break and that will lose the funclion of the
battery's protection system.
® Penetration
* Do nol penetrale with a nail or sirikke with a hammer®
The battery cell may gel destroyed or damaged. And the battery’s protection chrcult may
gel damaged and case an inlemal shord-circuil Additionally, the batlery may calch on
fire, smoks, explode, or cause heal generation.
® Soldering
Do nol directly solder ihe baffery™
The insulator could melt or the gas releases vent might get damaged from the heat.
Additionally, the haltery may catch on fire, smoke, explode, or cause heal gensration
® Disassemble and Reconstruction
“Da ol disassemble the battery™
IT the protection circuil gels damaged, the batlery will nol be protected. Then, the battery
may caltch on fire, smoke, explods, or casss haal generation
® Charge near High Temperatures
Do nof change the battery near high lemperafuras™
If the batiery is charged near high temperatures, the battery may noi be able to charge
due to the activation of the protection circuit. In these condiions, the protection circuit
may break and the battery may catch on fire, amoke, explods, or cause heat
ganaration
@ Deformation
Mo pot use the batltery with conspicuocus damage or deformation®
It causes the generating heat, smoke, rupture or flame
@ Reverse Charge and Overdischarge
"Da pol reveras palarty (and terminala) ©
On charging. the baltery is reversa-charged and abnormal chemical reaction occurs. And
also, there may be case thal unexpecled large current flows on discharging. These
caese the generating heal, smoke rupturs oF fame

Portable Rechargeable Battery Business Division,

File M MCR18650-288 T
2 SANYO Electric Co., Lid.
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I Warnn i ng I

® |ngestion
"Keop away from infanis”
The battery should ba kept away from infanta. In casa of swallowing the battary, see 8
dactor immediataly.
® Silonng
Dot peat the batter)y i the microwave ar other cooking appiancss"
Tha bhattery may on fire, amoka, axploda, or causa haat gonaration due to haat or the
alactrical impact from tha microwave.
® Mixed Use
Do mal mix e batfery with ather baffernes.”
The hattery showld not be used with other batteres with different capacty, chemistry or
manufacturer. Do not connect with other batteries or mix with other batieries. The battery
may cabch on fire, smokes, explode, or cause heal generation
® Rust, Changing Color and Deformitias
"L vl e abnorrnal battenss. "
Please slop using the ballery if there are noticeable abnormalities such as abnormal
small, heal, deformities, or discoloration. The baltery may have a delect and may catch
fire. smoke. heat generation or explode if used conlinuously.
® Charging Time
" Stop charging If the charging process cannal ba finshed.”
If the battery can nol finish the charging process within the speciied me, please stop
the charging proocess. The batiery may catch on fire, smoke, explode, or cause heat
poeneration.
® Leakagel!
Do nol wse a leaking baltery near Ramas”
if the battery or liquid leaking from the battery has a pungeant odor, tha battery should keep
away from flames. The battery may ignite and axplods.
® |eakage@
Do maf toweh a leaking baltery®
If thia liquid leaking from the batiary gats into ayes, it will causa significant damaga. If tha
leaking liquid gets into your ayes, pleasa fluah eyes immediataly with pure watar. Flaass
consult a physician immediately. If the liqgud remains in the eyes it will cause significant
dairnage,
® Transport
" Pack the battery Nghtly auritig fransiort™
To prevent shor-cirewl or damages, please tightly pack the ballery info & case or a
carton box

Portable Rechargeable Battery Business Division,

File Mo NCR18650-268 SANYO Electric Co., Lid.
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' Caution

® Use under Direct Sunlight
Do nol use or leave he ballery in eéxcessive heal such as in a car in direct sunlight.
The battery may catch on fire, smoke, axplode, or cause heal generation. Also, i might
cause a delerioration ol batlery’s characienstics and ballery life

® Static Electricity
The battery pack has a protection circuit. Do not use the battery where it generates stalic
alectricity (more than 100V} that might damage the protlection circuit. If the protection
circuil is broken, the battery may catch on fire, smoke, explode, or cause heat generation

® Charging Temperature Range
Charging tempemture range s regulated between 10°C and 45°C. Do not charge the
batiery out of the specified temperaiure range. Ctherwise, it may cause heat genaration,
ieakage or a serous damage. Also, it mighlt cause deienoration of the batteny's
charactenstics and battery e,

®* Manual
Please read the manual before usage, Please save the manual for future reference,

® Charging Method
Please read the charger's manual for the charging mathod,

® First Time Use
Please contact the supplier If the battery has unusual odor, heat generation or rusts
during the first usage

® Usa by Children
Parents miuist explain how 1o use the system and the batlery. Please check back
periodically 1o ensure children are using the syslem and the baltery cormeclly,

® |nflammable Materials
Piease keep away from flammable materials during the charge and the discharge. It may
catch on fire, smoke, explode, or cause heat generation

® |eakage
If slectrolyle leak from the battery and adhere o the skin or clothas, immediately fush it
with waler. Othanwise, it may cause skin irritation.

® |nsulation
I lead wires or metal objects come out from the baltery, please seal and insulale them
completely. Otherwise, the battery may cause a short circuit and catch on fire, smoke,
explode, or cause heat ganaration.

® Recycle
Please recycle the baltery according to local rules or regulations after use.

Portable Rechargeable Battery Business Division,

File No | NCR18650-288 SANYO Electric Co., Ltd.
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3. Extent of the Application
This specification is applied to Lithium lon Battery of
MHCR18650P-HO444 for Pedelac,

For spedial applications in which guality and raliability are required, or if the failure or malfunction
of the products may direclly jeopardize ife or cause threal of persanal injury slch as for weapon,
aircraft and serospace squipmeant, aircrafl electronics equipment, medical eguipment (a part of
class 2 aquipmand. class 3 or more aquipment), or cause |arge-scale system troubles,
axplosicn-proal equipment, elechic wehicle, hybrid eleciis vehicle, and electric molor epcle
{excepl electric power-aselsted bicycle), this specification shall nol be applied.

|4. Battery Classification and Model No.

4.1 Battery Classification Lithim lon Battery
4.2 Maodel Mo. MCR18650P-HD944
43 Call Typa MNCR18850PF

|5. Nominal Specifications

lterms Spacificaiions Motos
51 Rated Capacity 2700mAR 0.544 dischamge al 20°C
BAiri i ™! 2T50mAk 0.544 discharge at 25°C
5.2 Capacity Reference o
Typical FH00AR 0.54A discharge :?EE‘{:
53 MNominal Vollage 3.60V 0,544 discharge al 25°C
5.4 Discharging End Violtage 2.5Y
55 Charging Current (Sd.) 1.35A,
5.6 Gharging Vollage 4.20 = 0.03V
5.7 Charging Tima {Sid.) 4.0 hours
5.8 Continuous Discharging Current {Mae ) ** 104 0 — w0
50 internal Resistance less than 35mil AL Impadance 1 kKHE
510 Waight less than 47.0g
| _Charge | 10~ +d6%C
511 Operating Temperatuns Discharge 20 - +B0C
512 less tham 1 maonth 20 - +50°C Percentage of
Slaning Condibons less Wan 3 months 20 ~ +40°C recoverable capacily
less than 1 year -20 = + 20°C BO%*

1 Minimuen capaciy = massursd by e dischangs al 05434 unlil end woltsges of 2.5V after fully chamsd i
Z5°C a5 descnbed In the spechicatian.
#22 Descharge al high rala or high tampemlure emdronment waill acceleraie tha degratation of the baliery capacly
H3 Thea rnaximum dischargs curmen] [or & aingle oeil usa. Howsver allsr the batlary peck Bssambly | thara will
bt & lmitation of maximum dischangs current dus to a protection cicuil or a prolection devics.
&4 Percerniage of mecoverable capacily
= (Ddacharging time after storage |/ initlal dischanging tims ) =100
The dischanging time is messured by the discharge current of O.54A until 2.5 of end voltasge nafter the
batiary is fully chargad at 25°C
w5 haximum ol surtses termpataiune The cell Termpssnature must fol axossd 70°C

Portable Rechargeable Battery Business Division,

File Mo | MNCR1B8650-288 SANYO Electric Co., Ltd.
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5.7 Full Charge

6.2 Capacity

|53 Cycie Life

|64 Temperature
Characlerislics

16.5 Storage at Fully
Charged State

The baflery s charmged with 1.358 constant current
il thee voltage reaches 4200 Then, the current is
reduced in order (o keep the constant vollage of
4. 20V, The total charging time is 4.0 hours at 25 "C.

A)Within 1 hour, after fully charged at 25, the
battery s discharged with 0.544A confinuously uniil
2 5V of end voliage ai 25"C.

EMWhin 1 hour, after fully charged at 25°C, the
battery s discharged with 2.754A continuously until
2.5v of end vollaga at 25°C.

The batiery = repested 300 fimes of Charge and
Discharge cycles, (Charged by CC-CV of
1.384-4. 20V for 4.0 hours, Discharged by CC of
27848 to 2.5V (EV.)) at 25°C. Afler the 300 cycles,
the discharge time is measured by the ltem §.2.2).

(Within 1 hour, after fully charged at 25°C. the
battery is siored al O °C for 3 hours. After thal, the
discharge time = measured Item 6202 al 0 °C.

EWithin 1 hour, after fully charged al 25°C, the
battery is stored at 60 'C for 3 hours. After that,
the discharge time is measured Hem 6.2..20 al
60 °C.

After fully charged at 257, the battery is stored for
20 days at B0 "C. Aler the storage, the battery is
set in 25°C for 2 hours, Then, the discharge time is
measured Item 6.2.F)

Then, the same battery is fully charged again and
checked the second discharge tirme by the lem 6.2

2 al 25"C,

More than 300min.

More than Sdmdn.

More than 38min.

More than 30min.

Maore than 50min.

More than 30min

More than 40min

Flia Mo

NCR12650-288

Portable Rechargeabla Ballery Business Division,
SANYO Electric Co., Ltd.
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Name Rev. 1.0
ModelNo. | NCR18650PF-71
Confidential
Tithe Specifications of Lithium lon battery (Cylindrical Type) pags TM2
|6. Electrical Characteristics
ltems ' Conditions Criteria

H 18




Document
Rev.
Name
Model No. NCR18650PF-71
| Confidential |
Tithe Specifications of Lithium lon battery (Cylindrical Typea) page 812

6.6 Storage at Full| After fully charged at 25°C, the battery is discharged |More than S0min.
Discharged State | by the item 6,22 Then, the battery is stored for 20
days at 60 °C. After the storage, the battery is sat in
25C for 3 hours. Than, the discharge time s
measured by tem 6.2 at 25°C

B¢ Drop Afler fully charged at 25°C, the cell i3 dropped 3 |No rupiure, no fire
fimes in random direction from a haight of 1 m onta
a flat surface of concrete.

STAMNDARD TEST CONDITIONS
Tha lesies shall be implermenied with rew balleries thal were delivered within the lasl T days,
The tests shall be pedformed al 2542 "C (The standard tempersture of second grade is specified
by IS Z 8703 [Slandard Test Conditions)), 65+320 % (The standard humidily of wenbieth grade is
spacified by SIS Z 8703 (Standard Test Condittons}}, The grade of volimeter and ammetar in the
tesis shall be higher than Class 0.5 which is specified by A& € 1702 (Bleciric Indicator).

7. Design and Dimensions
The battery design iz shown In the following documenis or drawings.
(Drawing Mo, NCR1BE50FPF)

8. Appearance

The battery should not have the [ollowing appearance issues al delivery:
«Soratch
*Rirsl
“ Discoloration
«Dirt
* Deformation
-Leakage

The battery should be in good condition.

9. Shipping Charge
The battery is shipped oul with the approximately 48%° charged stals.

The 48% capacily Is the condilion In which SANYD ships the battery bul it's nol the
candition when cuslomear receives the battery

Porable Rechargeable Batlery Business Division,

FieBie | NGRIBRGEI00 SANYO Electric Go., Ltd.

H 19



Document
Name Rev. 1.0
ModelNo. | NCR18650PF-71
| Confidential |
Tithe Specifications of Lithium lon battery (Cylindrical Type) page 12

10. Precautions for Designing of Pedelecs, the Chargers and the Battery

Packs
10-1. Precautions for Designing of Pedelec and the Charger.
| 1} Charge
The battery is charged by a method of constant curreni-constant voltage.
- Regarding HCR1B650P-HO44A, the charging current should not excesd 1.35A /call.
= The charging voltage should not exceed 4. 200 /cell.
The charging voltage is required {o be set to less than 4.23V/cell with consldering the
accuracy of charger. Even If the charger is falled, the total safety shall be secured.
= The charger shall be equipped with a pre-charge system,
if battery wvoltage goes down o less than 2.5W/icell, the battery should be charged by
pre-charge current of ma=ximum 0.27A, Once, the battery reached more than 2.5V cell by
the pre-charging, the charger can resums the standard charglng mathod, Howeaver, I the
battery woltage never recovers more than 2.5V cell, the charger must be stopped and
tuirrsesd off.
+ The charger shall be equipped a full charge deleclion,
The charger shall detect the full-charged slale by a timer, current deleclion or open
circuil voltage detection, When the charger delects the full-charge, the charger shall stop
charging. Do nol apply the continuous charging (trickle charging) melhod,
« The charging temperalure range should be sel between 10 °C lo +45 °C.
{2} Discharge
+ The dizcharge current should nol excesd 10AN el
The discharge temperature should be between -20°C o 460 °C,
¢+ The discharge end vollage should be more than 2 .5V cell
{3} Dwer discharge
+ Do nol discharge the batiery less than 2.0/ cel|
{4} Design of Pedelecs and chargers
= The cells shoukd be kepl away from heat generating electronic parts in order o avoid
deterioration of baltery parformance.
10-2. Precautions for Battery Pack Design.
11} Shape, mechanism and matenal of battery packs
The battery pack should be designed so it does nol connect with to unauthorized
chargers.
- The battery pack should be designed so it cannot connect with unauthonzed eguipmant
andfor devices,
= The terminal shape should be designed o avold short chcull lssues. In addition, the
battery pack should be equipped with an owver cument protection funcltion in order to
prevent from external shor clrcult Issues.
+ The terminal shape and sitructure should be designed so il does nol connect In
backwards.
+« The battery pack should be designed to prevent static electricity, electobyle or water
INQress Ssues,

Portable Rechargeable Battery Business Division,

Fila No | NCR18650-288 SANYO Electric Co., Ltd.
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+ The battery pack should be designed so the protection circuit functions can be inapected
during the assembly process,

+ The battery pack should be designed so electrolyte cannot reach 1o the protection clrcuit
board even it elactrolyte leak out of the calls
The celis should be fixed by a tape or & glue in the case If the battery pack 12 dropped,
thie cels should be prolecled aganst dents, deformabons and other mechanical
alresses
Plastic cases should be closed with glue, If an ulira sonic welding method is applied to
the case sealing, SANYD will not tlake any responsibilites for any defects,
* The ek shall be designed sa end users cannot remove or disassemble ihe cells

{2} Prolection Circuil

The following protecton crcuit showld be equipped in the battery pack:

- Dvercharge protection
For safety reason and m order nol o shoren the cycle life, max overcharge prolection
woflage of sach block should be under 4 25%cell including loderance,

- Owver discharge protection
i cell voltage reaches approximately 2 2Veell, we mscommend the over discharge
protection will shut down the discharge current and the circuit consumption current will
be set fo lass than 1uA.

- Ower current protection
If discharge current exceeds approximalely 10Acall, the over current protection will shut
doram the curment

(3} Electric circuil

- To avoid over discharge mode dunng long storage fimes, the consumption current of the
battery pack's profection circull should be sef as low as possible,

(4) Cell connection

- The cells should not be connected using a soldering process. In order o avoid any
damages, cells should be connecled to lead plates by a spol welding method.

{5} Precautions on labee

- The rating label should indicate required information and precautsons.

The precautions 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 & low humidity condition (less than
70 %RH) without any corrasive gases.
- Mo condensation on the call
11-2 Long Duration Storage
Cells should be slored between -20°C to +20°C in a low humidity condition (less than
TO%RH) withouwt any cofmosive gases, We recommend the discharged state aor partally
charged state SANYO shipped out for the leng durafion storage
No condensation on celis

Portable Rechargeable Battery Business Division,
] O SANYD Electric Co., Lid.
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12. Handling Precautions for Lithium lon Cells
*This section describes handling precautlions for lithium lon cells which will be assembled as
Pedelec's ballery packs with cuslomaer,
This ballery pack consislts of NCR18650PF.
12 1 Sernies Conneclions Precaulions
When lhe cells are connecled n series, use lhe same rank cells, This informaton s
described in the label on the caron. In addition, the cell vollage should be checked and
the voltage should ba within 20m\.
* Lot number on carton labal,
12-2 Inspection of the Battery Pack before Shipping
Al baltery packs shall be inspacted for:
“\Vollage
*lmtarnal impedance
* Function of protection clrcuit
* Thermistor resistance
*Thermal fuse
12-3 Abnormal Cells
« Do ool use damaged cells by dropping, andior shor circuit and cells with electrolyte
smell and any other damaged cells.

13 Warranty Exemptions
SANYD will noi be lkable for any damapges thait are caused by wviolations of the
precautions in this specification,

= SBANYO will not be liable for any problems caused by design defecis of the battery packs,
Fedelec andfor chargers.

SANYD will nol accept any abnormal celis that were caused due o any Incorreci
assambly process.

14. Other Remarks

* [If there are problems in this specification, SANY O will take them into consideration.

v SANYO can discuss specs or precautions that are not described in this specification.
= Do not use the provided cells Tor other applications.

s Portable Rechargeable Battery Business Division,
| | =Rt SANYO Electric Co., Ltd.
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15. Standard Charging Method

{1) The standard charge condition is 1.35AMell - 4.20V/eell (Constant current-constant
voltage). The charging process should be discontinueed whean either time, the, OCW or
current, reach cartain valuas,

() In caza of the over discharge atate (For example: Battary voltaga s lass than 2 .00 call),
the battary ahould be charged by a pra-charge aystem in order to pravent FET's haat
genaration i & eireult

(3] The pre-charging current should be approximately D.27A. Ones, the baflery voltage
reaches more than 2 5Vieell, the charger can resume the standard charging method
The pre-charging shoukd have a cut-off limer and if the vollage dossn’t recover aver
2.8Vcell in the sat ime, the charging should be stopped

(4] The current intermupl devices (CID) may waork if the ballery |5 charged confinuously after
fully-charged and/or is charged at high tempanatune,
Flease consull SANYO lor charging methoad instructions

16. Battery Warranty Period
The warranty period |s limited to one year from data of shipment. SANYO will replace

battaries if it is clear that there was a defect in SANYD's manufacturing process and that
ihe batlery was nol misused,

17. Battery Safety Requirements

In order to ensure the safety of the batery, please contact SANYO to discuss the
application design from a machanical or a elecirical viewpoint. Also, I there are special
condilions (For example: ager current load, a quick charge mathod or an unique usage
pattern), please confact SANY O to check the conditions before the product specification is

Tixed,

Portable Rechargeable Baltery Business Division,
cediad [Rectn i SANYO Electric Co., Lid.
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6. Product Label

iL........‘....l....’....:,..‘I.,'. fire R Ly oy
Model No.: NCR18650PF-7
Rechargeable Li-lon Battery Pack

| DC25.2v 29000mAh 73.08Wh .@
& /1I\ Caution:

1 -USE ONLY SPECIFIED CHARGER.

1 -DO NOT SHORT-CIRCUIT BATTERY.

- DO NOT STORE ABOVE 60°C ( 140°F )

| -MAY EXPLODE IF DISPOSED OF IN FIRE.

o ARV —

K580001

Product Label Dimension: 45*25mm
White
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- Battery Pack Assembly Date Code / 3-Digits.
- Product Series Number per Lot. / 4-Digits.
l Battery Pack Assembly Date Code / 3-Digits.
2000 2010 2011 2012 2013 2004 2015 2016 2017 2008 2019 J2020] 2021 2022 2023
W % A B € D E F @€ RH ¥ 31EIlL m N
H 1 2z 3 L 6 & 8 9 | R + SRS ¥ |
ms 1 2 3 4 & 7 8 9 A B C
1 g 3 | 5 <] 7 B 9 10 11 12 13 14 15
W% 1 2 3 4 5 6 7|8l 9 A B C D E F
= 16 17 iE 19 20 | r. 23 24 45 26 27 28 20 a0
W% G H I 3 K M N O P O (R S T U
31
L \

H 26




Document
Name

Rev.

1.0

Model No.

NCR18650PF-71

/.Safety device

@ SEKI

hllin:ﬁ' e Fo Oy isaiin
‘* Dy pieis h—'l'.-

Ilm:m
EEKT i

TH ERMAL PROTECTOR

= FEATURE
Srmp Artion
Mustorrutic Bewet Bameial
WSt Dusl=Fr ool
Supedsor Hedl Bespos:
PBET Besin Cite with Epory Sdal
Chktorminat s i Fis el

= APPLICATION

Crarteal prolaction for Electric Molors., Battery

Chargors, Tramalormens, Power Supealies
Hating Fads, Fludmessisnt Ballasts, QA

Macmines, Sobenoids, LED Lamt i add

= TEMFERATURE SETTING RANGE
(at no load)

RTT i | SOC m spore

& TOLERANCE

fidltaled tefn. 510

= ON=—0FF DIFFERENTIAL TEMP.
(genaral)

7 4 15k

rreils ol 50

= HEAT ENDURANLE

oan hemp 50T Aoanbimuily . 0T T

= [YCLE LIFEIResistive Loacd)
0 ) S A RO ke TE A S A ), e s
Lyt O OO e lies. 3 ey O 1000 e | e

e CONTACT CAPACITY
fm, Cument PO0miAy repastediy,
Mhaml, CLFTemt IS oyichEs

= CONTACT SYSTEM

PRdprTadlly Clasec




Document
Name

Rev. 1.0

Model No. NCR18650PF-71

fmrea

ATWILL . Thyrag o LRSI | [ T
- i Sy !
|:-'_'|Il|:"-.i’r:-|.1.|l|l|hlu|-l|-r Ill' -ulfl'-'hl. l\.\,:"..il'\:l_'l:lh-t_ " _
Lyary ey . | NCUIWIDK SO Mg 0 | MR | Derm
i ey L | A TN el ST A _III-'Il'.l|1:_!nl_-| 1

Trormirc e Loatrs et | A 200) 1 100000 Calsm
T I P AT

L AL AT i ol
_"_'?E:h'l__ e e —— T | &5
| 50T S Bl e Lamion | SO e <00 N

4
-
- o e ) ek
|
{

V|
BT A { o i i 3 IR T 3
1:.‘FI1-‘:'!|H-F|:|I Theeeul FafinEn | E:q.":r: #ﬁdﬁ:"i‘ﬂ:ﬁ"ﬁ.- I I PG | IR
B Sl . | o b PR | A N (A e ],

il 1 ||

| W TwNSA HATE

FHI ML B LUK Dl

o s '|.||'|..1'J1'~i; AU ) S il e, SRR et Do baiig well Feiire D e
o P Tppre - @0 7 Thorws Listel bl Lengthd 2oamind = M bl cpies Do milucslsishe: s dirsge ol
= WARNING

M PO FRTRaTs 10 O O DOn T e, (O I L1 RS, 1 I T M G e D B ST M"I-GEF L Gt A
ity Treedead it ik shiorgify imorememalee (hal won P b bl sl i SEED ook Troe oocr BLITHCR WL det bt

H 28




Document

Name Rev.

Model No. NCR18650PF-71

(FIMINBES
SER CONTROLS CO.LTS.

TECHNICAL SPECIFICATION
OF

THERMAL PROTECTOR, 5T-22

I. APPLICATION SCOPE

ST-22 1s an Automatic Reset Thermal Protector and is applied to OVERHEAT
PROTECTION

1. STRUCTURE
2-1. Type: Single-Pole Type using Bi-meatal
2.2 Dupension Please refer to the attachment

A, SPECIFICATIONS

3-1, Electrical Ratngs

Rared Voltage AC 125V AC 250V DC4sV
FEated Cuorrent EA 1A A
Eated Load Resisiive Load

3-2 Pre-ssming Temperatngs
Operating Temperature Preact Temp = 5T

Beset Temperariss Operanng Temp. - 30T 15 T
Donng nising of temperature, when the contnets are open_ it's called “Cpen
Temperature”. Dunng dropping of temperature, when the contacts are
elosed. it's called "Reset Temmperatuise™.
Calibratyon Venification: The remperainge m a cogvection oven (elecirically

heated, stabic mz-oien) 15 o be merensed or decreased at the rate af 1T p=r
mumte The corrent shoald be within 100mA

3.3 Imulation Resistance

Insulation redistanes between on-corrent-part snd off-currenl-pat (case &
rermmnal) shonld be over 100ME when measured writh DOCS00 teater.

EEE] COMTROLE C0., LTD: 5T-22 1
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8. Connector ---1TBD
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9. Hook-Up Wire

|
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54, Smnda

W E TR T HE AR LN

REI HSING ELECTRIC WIRE AND CABLE CO.,LTD.

FILE S E106848%
8 FILE MO ULt

HOOK-UP WIRE 80 C 300V

iR A Product Description
o HEOR W VAR BDEE 22 - 18ANG # Tinmed anneabd siranded ar Sidid
LT R copper condscior, 32 1HA WG
o ' CRE R ol e T 0 R R ¢ PV insulation or min-loxic PV
CTARAL LY ] imsulntlon
e EGEMNE: ROT, * Raled iemperatinre B, Ruled vilblage:
200Ya] 1t & 3 valis
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i i ST i O L Pl fesd
Wil Applications
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10. Outer Dimension
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