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1. Scope
This specification shall be applied to Lithium lon battery pack ( 3 series 1 parallel)
* Recharge battery after long time storage before use.

2. Composition
The Single cell consists of 3450 mAh capacity also Battery Pack 3450 mAh combines with
protection circuit and thermal protection.

3. Product specification

shipment state)

-20°C to +20°C,

No ltem Rating performance Remark
1 Typical Capacity 3450 mAh
2 Nominal voltage 108 V
3 Maximum charge voltage 12.75v
The end of discharging voltage
4 gngverag 7.5V
5 Suggestive charging current(standard) 1675mA 0°C to 40°C
6 Suggestive charging current(Max) 1675mA 0°C to 40°C
7 Suggestive continuous discharging current 1160mMA 20°C to 60°C
8 Suggestive continuous discharging current (Max) <12A 0°C to 60°C
9 Internal resistance < mo Measured by the alternate
current method (1Khz)

10 | Outer Dimension(mm) (L*W*T) 134*37.2*22 mm
11 | Weight 155 °

Ler;s;;‘ﬁg ] -20°C o +50°C

Less than 3 20°C to +40°C,

months

12 Storage temperature (At the Less than 1 years
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1. Introduction :

This specification provides engmncering information and electrical specifications for the

protection cireuit module of Li-ion cells

2. Description :

The RY-345-52X17.2 PCM provides protection functions for three-cell Li-ion battery.
The semuconductor devices with ESD protections are utilized on RY-34S-52X17.2 PCM.

3. Circuit diagram :
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4. Major components :
ITEM PN Package
Li-ton Protection IC NTI775. 44N 16.Pin TSSOP
MOSFET FKBB31035 TDFN 3.3%3.3
5. Bill of materials -
Document : RY-345-52X17.2
Revision @ A Date : Sep 202016
No. Bill of materials for 3S1P Qry Mal REMARK
Ref. | Part Name | DESCRIPTION
1 | Cvel | Capaciter | 0.1uF / 50V 1 Thers:
or equivalent
; Yageo,
2 C C X /S0
1 apacitor 0.1uF 1 AR
3 | Cve2 | Capacitor | 0.1pF/ SOV 1 Yageo,
or equivalent
4 | Cved | Capacitor | 0.1uF/ S0V 1 Yageo,
or equivalent
§ | Cedt | Capacitor 0.1pF / S0V 1 Yageo,
or equivalent
6 | Cecct | Capaciter |  0.1uF / S0V 1 Yageo.
or equivalent
T | Cvss | Capacitor 2.2uF / 25V 1 Yageo,
or equivalent
8 | Cved | Capacitor 0.1uF/ 50V | NC Yageo.
or equivalent
9 | Rsel3 [ Resistor 1K £5% I Yageo,
or equivalent
10 | Rs3 | Resistor 100R £5% 1 Yageo,
or equivalent
Rvini,R ) Z
1 [T Resistor 1KQ 5% 2 Thgess
ctl or equivalent
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No. Bill of matenals for 3S1P Qty Mal REMARK
12 | Rseld | Resistor IKQ 3% NC Yogen,
or equivalent
13 Resistor | 51KQ8% | 2 Yhgro
Rdop or eqquivalent
14 | Reop | Resistor IM =3% 1 Tageo
or equivalent
15 [ Rvel | Resistar 100R 5% 1 Yageo,
or equivalent
16 | Rl | Resistar 100R 5% 1 Yageo,
or equivalent
17 | Rve2 | Resistor 100R +5% 1 Yageo,
or equivalent
18 | Rved | Resistor 100R +5% 1 Yageo,
or equivalent
19 | Rved Resistor 100R =5% NC Yageo,
or cquuvalent
20 |Rsensel| Resistor 10m$=1% 1 iagco.
or equuvalent
21 |Rsens2| Resistor 51m=1% 1 Yageo,
or equavalent
22 | Rvmp | Resistor 20k +5% 1 \agco.
or equivalent
24 | Rvss | Resistor OR 5% 1 SN0,
or equavalent
25 | RT | Thermistor | 10KQ=1% | Jamet,
or equivalent
Protection 3
2% | ul NT1775-AAN 1 s
IC or equivalent
. ) ] Fetek
27 [U2U3 | MOSFET | FKBB315 D |t
28 - PCB RY-345-52X17.2 1 equivalent
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6. Absolute maximum rating *

Parameter Rating Unit
Operating temperature range 40 - +85 0
Operating humsdity range Less than 85% RH %RH
Stesage tequperature range 40 ~ +125 'C
Storage hurmdaty range Less than 85% RH %RH
Voltage between termmals of V+ and V- 40 X
Voltage Between termunals of B+ and B- 25 v

Remarks -
(1) The negative voltage is not allowed to be applied between the charge / discharge terminals
(+ and -) or between the cell conaection termunals (B+ and B-)

7. Basic functions :

(1) Over-charge protection
Over-charge occurs whenever the voltage applied to battery is over 4 25V
Protection etremit on RY-348.32X17.2 should stop charging the battery when over.charge
condition occurs and any deformation in the outer appearance of the Lithmm cell
connected to RY-345-52X17.2 should not oceur,

(2) Over-discharge protection
Over-discharge occurs whenever the battery is discharged with voltage below 2.5V,
Protection Circuit on RY-345-52X17.2 should stop discharging the cells when
over-discharge condition oceurs.

(3) Over-current protection
Over-cwrent condition oceurs when excessive discharge current occurs (The excessive
curent threshold is higher than 0.1V when NT1775-AAN 15 used.)
Protection circuit on RY-345-52X17.2 should stop discharging the cell when over-current

condition oceurs.

(4) Short-circnit protection
Short-circuit condition occurs when the terminals between + and - 15 shortened
Protection circuit on RY-345-52X17.2 should stop discharging the cell when short-circuit
condition occurs and temperature of MOSFET should not be overheated.
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8. Pin Layout Diagram :

Component side :

e ". ¥SSICVSS

Solder side

+d -8
-l
'JY-—E- VS-(- vi-I

PIN Description
B+ Battery -+
B- Battery
3.7V Battery COM 1
T2V Battery COM 2
I+1v? NC
P+ Phone - Charger -+
P- Phone — / Charges
NTC 10K 1%

*COM marked paint voltage value based on the standard voltage of 2.7V battenes, the positive end of the

measurement starting point, and gradualty move was made m the negative terminal voktage
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9. Electrical characteristics *
9.1 Parameters of protection cireuit (@25°C) -
No Item Specification Unit
1 | Over-charge detection voliage 4.2500:0.025 v
2 | Over-charge release voltage 4.1500=0.050 v
3 | Over~-discharge detection voltage 2.50=0.080
4 | Over-discharge release voltage 3,000,100
5 | Over-current detection voltage 0.10=0.025 v
6 | Over-charge detection delay time $00~1500 msec
7 | Over-discharge detection delay time 20~150 meec
8 | Over curent detection delay time 5-~15 msec
9 | Supply curent (Nommal mode) ~30 BA
10 | Supply curent (Protection mode) <0.1 BA
9.2 Requirement of protection functions (@25°C) °
No. Item Criteria
1 | Over-charge inhibition 4.2500=0,025 (from cell terminal)
When the battery is comnnected to
2 | Over-charge protection recovery method | the cellular phone, the protective
condition is released.
3 | Over-discharge inlubition 2.50=0.080 {from cell terminal)
P Over-discharge  protection  recovery | When the battery is charged, the
method protective condition 1s released.
5 | Over-cuarent protection <12A
6 | Over-current release Reset by load release
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10. Specification of PCB -

Page Sot §

Materal FR-4
Dimension SIXA17 2 (+-02)mm
Thackness 0 8(+-0.15)mm ( overall )
UL afno
1 Matenzl | oz copper double sided bonded to FR-4 baze matenal
2 2 layers with through hole.
3 All throngh hole conmections to have solder resist apphed
4 Pruted Silk

w

. Contacts are Sn
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5.Battery Specification
| Confidential

DRAFT

[ Filea No_ NCR18850

]

LITHIUM ION BATTERY
SPECIFICATION

CLASSIFICATION

BATTERY LITHIUM ION BATTERY

PRODUCT CODE

CLIENT

Client Agreement:

Signature:

Name in Block Letters:
Date:

Lo wahd,

SANYO Electric Co.,Ltd.

of Panasonic Group

Technical Service Group No.2
PA Business Development Team

*IF ther e is 00 reply within 30 days following delivery, this decument shall be presumed to

Portable Rechargeable Battery Business Division,

Automotive & Industrial Systems Company

Dft. 7 M

Chk. 7

Chk. A Ardalivpnne

App.

Chk. Z Nics.: |
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1 Revision History

No.

Date Class
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(0)

Dft. T Higami
Chk, M.lto

Issue (Prefiminary) Chk. K.Nishimura

Chk. T.Nishitani

App. H.Yoreda

Chk.

Chk.

Chk.

App.

Dft.
Chk.
Chk.

App.

Dft.
Chk.

Chk.

App
Dft.

Chk.
Chk
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= Legend: A for Added, D for Deleted, R for Revised

File No.
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2

(M

(2)

(3)

(4)

(5)

(6)

Safety Instructions
The battery contains flammable materials such as organic solvents. Mishandiing the baltery may
cause fire, smoke, or an explosion and the babtery's functionslity will be seriously damaged.
Protecson circultry must be designed into the application device to protect the battery. Additionally,
SANYO highly recommends adding these instructions 1o the owner's manual Please read and check
the following prohibited actions,

Danger

Immersion
Do not immeorse the ballery in liquid guch 83 water, beversges, or other flulds.

Exposure to liquid may damsge the battery or the tattary pack (including protection clrocull). As a
result, the batlery may generate heat, smoke, catch fire, or explode.

High Temperature
Do not use or place the battery near an open flame, haaler or high temperature (above 80°C)

Subjecting the battery to high temperature may damage the polyolafin separator and can cause an
internal short dreuit, This may cause the battery to gencrate heat, smaoke, catoh fire, or explede.

Chargers and Charge Conditions

Do not use unputhorized chargers.

Only charga the battary within spacified conditions {e.g . temperalure rangs, voltage, and currant)
Use of an unauthorized charger could cause the batlery to generate heat, smoke, catch fire, or
explode.

Reverse Polarity

Do not attach or insert batiery with polanity reversed.

A battery has polarity, i the battery does not easily fit info the charger or davice, check the battery’s
orlentation. Do not force the battery Into the batery compartment. If attached to the device with
reversed polarity, the battery may generale heat, amoke, catch fire, or explode.

Direct Connection
Do not connect the batiery to an AC outiet or DC autornative plug.

The battery requires a spacfic charger. If the battery is connected directly to 8 power oufiet, the
battery may generate heal, smoke, calch fire, or explode.

Use in Other Equipment
Do not use the battery n equipmeant! for which it was not intended.

If the battery i3 used In unapproved applications or systems, the batiery may becorme damaged and
generate heat, smoke, catch fire, or explode.

ile No NCR18650

Portable Rechargeable Battery Business Division,
SANYO Electric Co., Ltd.
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(7) Incineration and Heat
Keep the battery away rom heat and firg,
Heat will damage the battery and may causé it to generate heat. smoke, calch fire, or explode,
(8) Short-Circult
Do not apply & short-circul
Do not connect the positive (+) and negative () tarminals with & conductive materal, Do not carry or

store the battery with any metal objects, If the battery is shorted, the shorting Itam may overneat and
the battery may generale heal, smoke, cakh fire, or explode.

(9) Impact
Avoid excossive impact to the batlery.
Impact beyond specification may damage the battery. This may cause the battery to leak, generata
heat, smoke, catch fire, or explode.
(10) Penetration
Do not penetrsle the battory with & nall or strike with & hammer.

If subjected to @ hard strike o penstrated by an object, the battery may be damaged or destroyed,
thereby causing an internal short-cirouit. This may cause the battery to generate heat, smoke, catch

fire, or explode.

(11) Soldering
Do not dvectly soider to the battery.
Soldering directly to the battery could meit the separator or demage the gas release vent or other
safaty mechanisms. This may cause the battery 1o generate heat, smoke, catch fire, or explode.

(12) Disassembly
Do not disassemblo the battery.
Disassembly or modication of the battary may damage the protection circult, This may cause the
battery to generate heat, srmoke, cateh fire, or explode,

(13) Charge near High Temperatures
Do nat charge the baltery noar high temperature
IT the battery Is charged while exposed to high temperature, the batlery's protaction circu may
activale and prevent charging, or fal and cause the battery to generate heat, smoke, catch fire, or
axplode.

(14) Deformation
Do not use the battary with conspicuous damage or deformation,
It causes the generating heat, smoke, rupture or lame,

(15) Reverse Charge and Overdischarge

Do not reverse polarily (and ferminals).
On charging, the battery is reverse.charged and abnormal chemical reaction occurs, And also, there
may be case that unexpected large current llows on cischarging. These cause the generating heat,

smoke, rupture or flame.

. Portable Rechargeable Battery Business Division,
FNEHEE | ENER TG SANYO Electric Co., Ltd.
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Warning
(1) Ingestion
Keep away from small chidren.

(2)

(3)

(4)

(%)

(6)

(M

(8)

Keap the battery away from small ahildran, If the battery or any of its component paits is swallowed,
soek medical attention immediately,

Storage
Do not place the battery in or noar 8 microwave or ather cooking appliances.

If subjected 1o heat or elactromagnatic rediation, the battery may leak, generate heat, smoke, catch
fire, or explode

Mixed Use
Do not mix with other batteries.

The battery should not be used with other batteries having a different capacily, chemistry, or
manufacturer. Doing so could cause the battery to generate heat, smoke, cateh fire, or exploda,

Rust, Discoloration and Deformities
Do not uso abnoymal batteries.

Immediately stop using the battery If thers are noticeable abnomalities, such as smell, hest,
discoloration, or deformity, The battery may be defectve and could generale beal, smoke, calch fire,
or explode with contnued use,

Charging Time
Stop charging f the charging process cannot be finished,

If tha battery can not finish the charging process within the specified time, halt the charging
process The battery may generate heat, emoke, catch fire, or explode,

Leakage @
Do not use a leaking battery near open flame.

If the battery or liquid leaking from the battery has an krritating odor, the battery should be kept away
from any open flame. It exposed to an open fame, the battery could igniteé and explode,

Leakage @
Do not touch a leaking battery.

If fquid leaking from the battery gets into your eyes, immediately flush your eyes with clean water and
sook medical attention. If left untreated, it will cause significant eye damage.

Transport
Pack the baltery securely for ranspovt.
To pravent short-circult or damage during transport, securely pack the battery in a case or carton.

File No | NCR18850

Portable Rechargeable Battery Business Division,
SANYO Electric Co., Lid.
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)

(2)

(3)

4
(5)

(6)

(7)

(8)

(9)

(10)

(1)

Caution

Exposure to Direct Sunlight

Do net use or leave the baltery in a location exposed 1o excessive heat. such as in direct sunlight or
In & car, Daing so could causa the battery to generate heat, smoke, catch fire, or explode. It may also
cause the battery's performance and life to deterlorate.

Static Electricity

The battery pack has a protaction circult. Do not use the battory where static electricity In excess of
100V is generated as it may damage the protection circuit. If the protection circuit falls, the batiery
may generate heat, catch fire, smoke, or explode.

Charging Temperature Range

Only charge tha battary between 10°C and 45°C. Charging outaide of this temperature ange may
cause tha battery to leak, genarale heat, or result in serious domage. It may also cause the battery's
performance and life to deteriorate.

Manual

Read the manual before use. Keep for future referance.

Charging Methed

Read the charger's manual before use for proper charging mathod.

First Time Usage

Pleass contact the suppier if the battary gives off an unusual odor, generatas haat, or shows gigns of
rust peior to #s initial use.

Use by Children

Parents must explain how to use the system and the battery. Please check back periodically to
ensure children are using the syslem and the battery correctly.

Flammabie Materials

Do net charge or discharge near flammable materials. Doing so could result in fire.

Leakage

If electrolyte leaks from the battery and comes into contact with skin or clothing, Immediately flush
with water. Otherwise, it may cause skin irfdaton,

Handling of Exposed Contacts or Conductors

if the battery pack has a system interface consisting of stripped lead wires or axposad contact plates,
handie with due care. Temporarily insuiate axposed contacts and conductors with an insulator such
as polypropylene tape or polyvinyichloride tapa. Failure to do &6 could rasult in an alectrical shock: a
short circuit causing the battery to generate heat, smoke, catch fire, or explode: or the combustion of
other materials.

Recycling

When disposing of the battery, recycle it acsording to locad rules and regulstions,

File

Portable Rechargeable Battery Business Division,

No | NCR18650 SANYO Electric Co., Lid.
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3 Scope
This spocification applies o the Lithium lon Battery NCR18650G
This Specification shall nat apply 10 spedal applications requinng & high dogres of quality and refabiity
where the fallure or malfunction of the products may dvectly jeopasdize life mammdwmlmy
Anmmumudmmm . weopons, nircraft ond merompace equigment,
aircrafl electronics eauipment, medical oquipment (excluding Class 1 oqumnl). rmimlcd[ de equipment,
eloctric vetides, hybrid eleciric vahicles, and electric motoroycios (excluding slecing BiCycles
4 Battery Classification and Product Code
4.1 Hattery Classification ~ Lithium lon Batlery -
4.2 Product Code .
4.3 Modal Name NCR18850G
| 44 Cell Type NCR18550GA
5 Nominal Specifications
ltem Specifications Notes
5.1 Rated Capacity 3300mAh 0.67A decharge at 20°C
52 Capacity (Minimum) *' 3350mAh 067A decharge at 25°C
53 Capacity (Typical) 3450mAnh Referenca only
54 Nominal Voltage 3.6v 067A dischaige
55 Discharging End Voltage 2.5V
56 Charging Current (Sd.) 1.675A
5.7 Charging Voltage 4.20 + 0.03V
58 Charging Time (Std.) 4.0hours
59 Continuous Discharge Current (Max.) * 2 10A 0~ +40°C
510 lr.m_w_ng_lhﬂulmnco loss than 38mQ AC impedance 1 kMz
_5.11 Waeight ! Instme.Sg
§.12 Operating Temperature Charge 10 ~ +45°C
Oischarge 20~ 160°C
513 Storage Conditions | less than 1 month 20 ~ 450°C Recoverable Copacly:
jess than 3 months 20 ~+40°C 80%**
keas than 1 year -20~+20°C
“1 Capacily is measured by e dacharge at 0.67A unit end yoitage of 2.5V afier Ully chargea at 20°C as described n
the specificatiaon,
*2 Discharge at high rate or high tamparatues savicormen! will Recelerate the dogrodation of the battery capacity,
*3 Tha maximum dscharge current $or a single call use. Howevee afler ha battery pack assembly , maxmum cischarge
currant will be Smisd by a protection cirosk or device.
4 R ble Cigackty® Discharge Time atler Siorage
kv Ovschurge Thme
The discharge fme is measuned by fully charging the battery at 25°C and then discharging & af a curent of 0.67A
to 2.6V per col in sories.
"% Maximum cal surface emparsiune The call lomperacure must not excead 70°C,
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Electrical Characteristics

Itermy

Conditions

6.1

6.2

63

8.4

6.5

66

Full Charge

Capacity

Cyclo Life

Temperature
Characleristics

Storage at Fully
Charged State

Storaga at Full
Discharged Stata

The batlery is charged at @ 1.675A constant current until the
vollage reaches 4.20V. The current is then recuced to ksep a
constant veltage of 4 20V, The total charging tme is 4.0 hours
at 25°C.

(1) Within 1 hour after fully charging at 25°C as per itern 6,1,
the batwery is discharged at 0.67A continuously 1o 2.5V at
25°C.

(2) Within 1 hour after fully charging at 25°C as per ilem 6 1,
Ihe batiery is discharged at 3 354 continuously o 2.5V at
25°C,

After the battery has beon subjectsd (6 300 repeated charge
and discharge oycles (charged by CC-CV of 1.875A+4.20V for
4.0 hours; discharged by CC of 3.364 o 2.6V at 26°C), the
discharge time is measurad as par Item 6.2, (2)

(1) Wahin 1 hour after fully charging at 25°C as per tem 6.1,
the battery is stored at 0°C for 3 hours. The dischargs tima
Is then measured as per ltem 6.2, (2) at0°C,

(2} Within 1 heur afler fully charging at 25°C a8 per lam 6.1,
the battery Is stored at 60°C for 3 hours. The discharge
time is then measured as per ftem 6 2, (2) st 60°C.

After fully charging at 25°C per lem 6.1, tho baltery is stored
for 20 days at 60°C After storage, the batlery is heid al 25°C
for 3 hows. Then, the discharge time is measured as par ltam
8.2, (2),

Then, the same: battery Is fully charged again and discharged
A second lime and measured as par ltem 6.2, (2) at 25°C.

Afer fully charging at 25°C, the battery is discharged as por
Item 6.2, (2). Then, the battery is stored for 20 days at 80°C
After storage, the battery Is held at 25°C for 3 hours. Then, the
discharge time is moasured as per ltem 6.2, (2) at 25°C.

More than 300 min

More than 54 min.

Meare than 38 min.

Mare than 30 min.

Meors $an 50 min,

More than 30 min.

Moare than <0 min,

Mama than 50 min

Filz No

NCR18650

SANYO Electric Co,, Ltd.

Pornable Rechargeable Battery Business Division,
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Iterm Conditions Crtedia
b.? Drop After fully charging at 25°C, the cell is dropped 3 times in [No fupture, no fire

random directions from a height of 1 m onto a fiat surface of
concreda.

STANDARD TEST CONDITIONS:

All tasts shall ba conducted with new batiaries delvered within the kas! 7 days. Tests shal be performed al
a femperature of 2542°C and & humidity of 552208 (the standard temperature tolerance for Ciass 2 and
the stardard humidity tolerance for Class 20, respectively, &s specified by JIS Z 8703, Sfandard
Atmospheric Condilions for Testing). The precsion of the voitmeter and ammeter used in the tests shall
be higher than Class 0.5 as speciied by NS C 1102-2, Special Requirements for Ammeders and
Voltmeters

Design and Dimensions

The battery design is shown in the following documents or drawings.
* Drawng number INCR1BG50G

Appearance
The batlery should have none of the following appearanca issues obvious to the naked eye at time of
delivery:
« Scrakch
Rust
Digcoloration
Dt
Deformation
Leakage
The battery should be in good condition.

State of Charge at Time of Shipment
The batwery is shippad out with a state of charge that is approximately 458%°.

* The 48% capacity |s the stste of charge at the time that SANYO ships the battery. € is not the stale
of charge when receives the baltery.

File No | NCR18650

Portable Rechargeable Battery Business Division,
SANYO Electric Co., Ltd.
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10 Precautions for the Chargers and the Battery packs.
10.1 Precautions for and tho Charger.
(1) Charge
= The battery i& charged by a method of constant current-constant voitage.
= Regarding NCR186500 the charging currant should not exceed 3.35A/cell

= The charging voltage should not axcead 4.20V/cell,

« The charging voltage is required to be sat 1o less than £.23V/cell with considering the accuracy of
charger. Even if the charger s failed, the total safety shail be sacured,

» Tho charger ehall be equipped with a pea.charge system.

= If battery voltage goes down to less than 2.5V/call, the battery should be charged by pre-charge
currant of maximum 0.33A. Once, the baltery reached more an 2.5Vicell by the pre-charging,
the charger can resume the standard charging method. However, If the battery voltage never
recovers more than 2.5Vicell, 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 drouit voltage
detection, When the charger detects the full-charge, the charger shall stop charging. Do nat apply
the continuous charging (trickle charging) method,

= The charging temperature should be confined to the range 10°C to +45°C.

(2) Descharge
= The dizcharge current should not exceed 10Akell
« The discharge tamperature should be between -20°C to +60°C.
« The discharge end voltage should be more than 2. 5V/call

{3) Over discharge
= Do not discharge the batiery less than 2. 0V/cell,

{4) Design of and chargars.
« The calis should be kept away from haal generating alectronic parts in order to avoid datadoration

of battery performance.

10.2 Precautions for Battery Pack Design.

(1) Shope, mechanism and materdal of batiery packs

= Tha battery pack should be designed so it cannot cannect o unauthorized chargers

= The battery pack should be designed so it cannot connect with unauthorized equipment and/or
devicas,

« The tarmina! shape should be designed to avoid short circuit issues. In addition, the baltery pack
should be equipped with an over current protection function in order to prevent from external
short circut issues.

= The terminal shape and structure should be designed so that it cannot connect in backwards.

» The battery pack should be designed lo prevent stabic electricity, electrolyte, or waler ingress
Issues.

: Portable Rechargeable Battery Businags Division,
TELND)  INGRICO SANYO Electric Co., Ltd.
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« The battery pack sheuld be designed so the protection circuit functions can be nspected during the
assembly process,

« Tha battery pack should be designed so electrolyte cannot reach to the protection circut board
even If electrolyte leak out of the cells.

« The cails should be fixed by tape or glue in the case. If the battery pack Is dropped, the cells should
be protecied against dents, deformations, and other mechanical stresses.

» Plastic cases should be closed with glue, if an ultra sonc welding method s applled o the case
sealing, SANYO will not accept any responsibilities for any defects.

« Tha pack shall be designed 50 end users cannot rermove or disassamble the cells.

(2) Protection circuit
The following protection circuit should be equipped in the battery pack:

« Overcharge protection
For safety reason and in order not to shorten the cycle life, max overcharge protection valtage of
each block should be under 4.25V/cell including tolerance

« Over discharge protection
if cell voitage reaches approximately 2.2V/cell, we recommend that the over discharge protecticn
circult shuts down the discharge current and the circult consumption current is set 1o less than
1A

« Over current protection
If discharge curent exceeds approximately 10A/cell, the over current protection will shut down
tha currant,

{3) Electric circuit
= To avaid over discharge mode during long storage times, the consumption current of the battery
pack's protection crcult should be set as low as possible.

{4) Cell connectlion
« The cells should not be connected using a soldering process. In order to avoid any damages, cels
should be connectad to lead piates by & spot wekling methad.

{5) Pracautions on label
« The rating label should Indicate required information and precautions,
« The precautions should be based on the information in section 2.

11 Storing Condition
111 Storage Temperature and Humidity (Within 3 months)
« Cells should be siored in a stable environment characterzed by low-humidity (less than 70%RH),
free of corcosive gasses, and an ambiont temperature between -20°C and +40°C.
«To pravent rust, avold conditions that can create condensstion such 8s rapid fluctuations in the
ambient

Portable Rechargeable Battery Business Division,

Fie No| NCR18650 SANYO Electric Co., Ltd.
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11.2 Long Duration Storage
«When long dumation storage calls should be stored in a stabla environmant characterized by
low-humidity (less than 70%RH), free of corrosive gasses. and an ambient temperasture
betwean -20°C and +20°C.
« To prevent rust, avoid conditions that can create condensation such as rapid fluctuations in the

ambient.
*For long term slorage, a discharged or partial charged state of charge per section 9 s
recommesnded.
12 for Lithium lon Cells
* This section describes handling precautions for lithium lon celie which will be assembled as battery
packs with This battary pack consists of
NCR18850GA.

12.1 Series Connections Precautions

* Whan the celis are connected In series, use the same rark cells. This information Is described In the
label cn tha carton. In addifion, the cell voltage should be checked and the voltage should be within
20mV.

* Lot number on carton labal

12.2 Inspection of the Battery Pack before Shipping

Al battery packs shal be Inspected for:
= Voltage
= Intevnad impedance
= Function of protection cirsuit
« Thermestor resistance
* Tharmal fuse

12,3 Precautions on Pack Assembly

= Do not use potentially abnormal cells which have been dropped, shorted, or deformed dunng
handling or assembly—even if no damage is readily apparent. Do not use cells giving off the odor
of elecirolyte,
* Do not bring battery near or into contact with heat socurces such as soldering irons,
= Do not slow any metal 10 come nto direct contact with pouch cells inside the battery pack
compartment.
* Do not ift the core pack by holding the lead wires of the printed clrowited board.
Do not unnecessarily twist or bend the lead wires or the prinled circuited board
« Do nof re-work the battec

Portable Rechargeable Battery Business Division,

File No| NCR18850 SANYO Electric Co., Ltd.
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13 Warranty Exemptions
» SANYO will not be lable for any damages that are caused by violations of ihe precautions in this
specificaton
«SANYO will not be kable for any problems caused by design defecis of the battery packs.
Pedelecs, or chargers.
«SANYO will not accept return of any abaormal calis that were damaged due lo any incormect
assembly process,

14 Other Remarks
« If there are problems in this specification, SANYQ will take them Into consideration.
« SANYO can discuss specification or precautions that ere not descrived in this specification
« Do not use the provided calls for othar applications

16 Standard Charging Method
The standard charge cordition is & constant current — constant voltage method with & current of
1.676A and 8 mmdmum voltage of 4 20V. Tha charging process should be halted when either time,
battacy voltage, or current reach certain values.

Whan the battary i in a state of over-discharge (e battery voltage Is less than 2.0 V per cell), the
battery should be charged by a pre-charge circuit to prevent heat generation in the charge FETs,

The pre-charcing current should be approximately 0,.33A. Once, the battery voltage reaches more
than 2.5V per cell, the charger can resume the standard charging method. The pre-charge function
should have a cut-off timer in order to detect a short circuil. If the voltage does not recover 10 over
2.5V per cell within the specified time, charging must be terminated.

The current interrupt device (CID) may activaie if the batlery is charged continuously after it nas
reached a fully-charged state or if the battery is charged at a high temperature. Piease consul
SANYO for instruction on the charge method,

FPoriable Rechargeable Batlery Business Division,

File No| NCR18650 SANYO Electric Co., Ltd,
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16 Battery Warranty Period

Unless otherwise stated in the contract, the waranty period is limited to one year from date of
shipment. Panasonic wil replace batteries If & is clear that
there was a defect in Panasonic's manufacturing process and that the battery hasnot been misused,

17 Battery Safety Requirements

In order to ensure the safety of the baltery, please contact SANYO 1o discuss design of the
application from a mechancal and electrical perspective. Also, if there are special usage condilions
(for example: a large current load, a quick charge method, or a special usage patiermn), please
consult SANYO before finalizing the product specification,

18 Document Terms (Tentative Specification)

* The expiration period for this document is 6 months from the cover date,
* If.anew revision of the document ie released, please roturn or destroy the pravious revision
* This document is still In a prefiminary state. The conlents are not yet fixed.

File No

Portable Rechargeable Battery Business Division,
NEATEoR SANYO Electric Co., Ltd.
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6. Product Label

I_‘_Ll_l-ll.l..1l,l.u111.1.11;1.1..W,..,l,.,,114.ll
Model No.: NCR18650GA-31K

- Rechargeable Li-lon Battery Pack

{ DC10.8V 3450mAh 37.26Wh @
1] ngcaumwu

- USE ONLY SPECIFIED CHARGER.

- DO NOT SHORT-CIRCUIT BATTERY.
- DO NOT STORE ABOVE 60°C ( 140°F )

- MAY EXPLODE IF DISPOSED OF IN FIRE.

¥

L8HO0001

Product Label Dimension: 45*25mm
White
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L8H0001

=== Battery Pack Assembly Date Code / 3-Digits.

Product Series Number per Lot. / 4-Digits.

1 Battery Pack Assembly Date Code / 3-Digits.

&

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 j2021) 2022 2023
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7. Connector ( To Be Define)
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8. Hook-Up Wire
e e

m@,%ﬂ‘i‘ﬁ‘i&’ﬁﬁ&’bﬂ

REI HSING ELECTRIC WIRE AND CABLECO.,LTD.

PVCET4 | uL 1007 &= =757

HOOK-UP WIRE 80'C 300V

- Product Description
o M0 U R AR A2~ 1HANG ¢ Tinned annealed steanded ar Sobid
P9 e copper conductar, 32.16AWG
CPYCHR R RS M B R ¢« PYC insulation or non-toxic PVC
Bricel insulation
s W BDT, BN * Rated temperature:80 T, Rated voltage:
200Valts 300 valts
o« SJ8UL VW 1 B CSAFTIL, ¢ Passed UL YW-1 & CSA FT1 vertical
LT T RF LT MNanve test
& A Applications
+ For geoeral purpose internal wirlag of
M T, IR AL AR vlectricaland electrical equipment

WA MR TERE(Structure & electric properties)

% M (Conductor) f SR SE RS Insulation)

oL " R " @K m BASM ERRR | BhRE SaWER
3 Range Conductor Insulation smm Mt [Permitablel MK | (VAC/min)
007 Tole thmun Current | Minimum | Ineulation
Conductor A Insulation | Potential
m-... wm &8 ®NE ™M gagigtance Resistance| Strength
" Temp [Voltage! NO./mm [Th D, /km MO km
: C v mm | mm
| 32 | 70080 03e  [1.00] 2010 7060 | 160
30 | 70.100 038 [100] 010 | 3670 20 ﬂ
UL (28| 7o1zz | o [120] s0m0 | 2480 | 21
%’; 80 °C B e —
2B 300»[ 24 | 110160 [ 038 [145) 200 886 | 60 |
g | CSA G I T2 T L L g Al
L |90°C (20 [ 2v0080 | w3 [1es] 070 35 | 30
, 18 | 340180 038 [270] =0 | 244 | 130
| | 16 | 200284 033 |240] <010 15.6 17.0
o oL | 20 | rm.aoo 038 1.90| =010 | 3870 20
$n oa | 10127 n3s 10| 2010 | 20 25 15 2000
% oml % C | jeov 26| 70160 | 038 [130] 010 1520 | 40
R 24 | 70200 0.36 t 145| 4010 88.8 5.3
= s o OSA o oo, . , - -
g ‘ 22 | 10254 G368 1 1.60] 2010 625 7.2
20 °C |20 | 70320 | 038 |1Rs| <010 /5 1.0
UL | 28 | v0.920 038 |1.18] 4010 | 2321 29
} -——t —
» 3 | 26 | 10.904 038 11.26] z040 | 1560 20
2 m|80T 24 | 10511 vaa 1.3 00 | e 52
F~ - 00V | 24 | OS5 : A0 2070 2 53
S ml csa 22 | vos4a 038 |1 g‘! 40.10 0 1 72
= : 20 | vos1a 038 1] .00 aro 94
%0 C | ihoeo | o 11861 o0 238 13.0 _ ]

R R
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9. Outer Dimension
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