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1. Scope
This specification shall be applied to Sonata Lithium lon battery pack ( 4 series 2 parallel)
* Recharge battery after long time storage before use.

2. Composition
The Single cell consists of 2900 mAh capacity also Battery Pack 5800 mAh combines with
protection circuit and thermal protection.

3. Product specification

No ltem Rating performance Remark
1 Typical Capacity 5800 AR 0.2C discharging to 3.0V
2 Nominal voltage 14.4 v
3 Maximum charge voltage 17.1v
The end of discharging voltage
4 9ing velag 11.12v
5 Suggestive charging current(standard) 1160mA 0Cto 40°C
6 Suggestive charging current(Max) 2900mMA 0C to 40T
7 Suggestive continuous discharging current 1160mA 20°C to 60C
8 Suggestive confinuous discharging current (Max) 5000mA 0C to 60T
Internal resistance Measured by the alternate
7 <200 MO current method (1Khz)
10 Outer Dimension(mm) (L*W*T) 76*39*72mm(Max)
11| weight 9
Less than 1 , , Percentage of recoverable
months ~20Cio +50C capacity 80% 3
Le::(:mg 3 -20Cto +40C
1o | Sforage temperature (At the Less than 1 years
shipment state)
-20°Cto +20C ,
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4. Protection Circuit Module

(& CHINATECH

Y auaury,

Model No. : CT- PCBL4S2P-NBF3-LF

Protection Circuit Module

SPECIFICATION

(Lead Free)

Document No. : DM-PCBL4S2P-NBF3-LF (Rev. B)

Customer. :
Record of Revisions
Revision Model. No. From Description Date
New issued from R&D
CT-PCBL4S2P-NBF3-
A . R&D Dept. | NO: PPCBL4S2P-NBF3- |Sept.,22, 2009
LF
CT-PCBL4S2P-NBF3- Operating Temperature:
B Customer. ol 1.8 4 May 28, 2010
LE Minimum -40 C
Prepared by : Gary Wangq, Project engineer

Checked by :

Approved by :

Jonathan Chiang,

Project Manager

Sam Tsao,

R&D Manager
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Protection Circuit Module

1. Introduction :

This specification provides engineering information and electrical specifications for
the protection circuit module of Li-ion cells.

2. Description :

The CT-PCBL4S2P-NBF3-LF PCM provides protection functions for a
battery.

3. Circuit diagram :

three-cell Li-ion
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|Document CT-PCBL4S2P-NBF3-LF Date Sept., 22, 2009
IDWG No CT-PCBL4S2P-NBF3-LF ICheck Jonathan
ISheet 1of1 lApproval [Sam
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9 CHINATECH

4.Major components :

Protection Circuit Module

ITEM P/N Package
Li-ion Protection IC | Seiko S-8254AAVFT ISSOP-16
MOSFET VISHAY SI4835 SOP-8
4. Bill of materials :
IDocument : Subject : Revision : 1.0.2
BOM for
ICT-PCBL4S2P-NBF3-LF-BOM CT-PCBL4S2P-N |Date: May 28, 2010
BF3-LF
No. Bill of materials for CT-PCBL4S2P-NBF3-LF aty MEar REMARK
Ref. Part Name | DESCRIPTION | Package
C1,C2,C3,C4
1 |.C5,C6,C7,C |Capacitor 0.1uF X7R SMDO0603 10
8,C10,C11
2 Cc9 Capacitor 2.2uF X7R/25V SMD1206 1
3 F1 Thermal Fuse[T6D DIP 1
B Q1,Q2 MOSFET S14835 SOP8 2 VISHAY
5 Q3,Q4 MOSFET S14835 SOP8 2 VISHAY
6 R1 Resistor 1M Q £5% SMDO0603 1
7 R2,R3 Resistor 5.1K Q +5% SMDO0603 2
8 PABARBET Resistor 1K Q £5% SMDO0603 | 7
,R8,R9,R11
9 R10 Resistor 51 Q +5% SMDO0603 1
10 R12 Resistor 20m Q £1% 1W SMD2512 1 PDC
" R13,R14 |NC 0
12 RT1 Thermistor 10KQ £1% SMDO0603 1 Thinking
(TSM1A103F39H1R)
13 U1 Protection IC |S-8254AAVFT TSSOP-16 | 1 Seiko
e ) —_— PPCBL4S2P-NBF3 5 Sinung
-LF
Page 4 of 9
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‘E,L'!,!NATE[H Protection Circuit Module

6.Absolute maximum rating :

Parameter Rating Unit
Operating temperature range -40 ~ 75 °C
Operating humidity range Less than 85% RH %RH
Storage temperature range -40 ~ 125 °C
Storage humidity range Less than 85% RH %RH
\Voltage between terminals of P+ and P- [24.0 V
Voltage Between terminals of B+ and B- [24 V

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

7.Basic functions :

(1) Over-charge protection
Over-charge occurs whenever the voltage applied to etch battery is over 4.250V =+
0.025V.
Protection circuit on CT-PCBL4S2P-NBF3-LF should stop charging the battery
when over-charge condition occurs and any deformation in the outer appearance of
the Lithium cell connected to CT-PCBL4S2P-NBF3-LF should not occur.

(2) Over-discharge protection
Over-discharge occurs whenever the battery is discharged with voltage below
2.700V=*0.080V
Protection Circuit on CT-PCBL4S2P-NBF3-LF should stop discharging the cells
when over-discharge condition occurs.

(3) Over-current protection
Over-current condition occurs when excessive discharge current occurs (The
excessive current threshold is higher than 0.200V10.025 V when S8254AAVFT is
used)
Protection circuit on CT-PCBL4S2P-NBF3-LF should stop discharging the cell
when over-current condition occurs.

Page 5 of 9
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() CHINATECH

Protection Circuit Module

(4) Short-circuit protection

Short-circuit condition occurs when the terminals between P+ and P- is shortened.
Protection circuit on CT-PCBL4S2P-NBF3-LF should stop discharging the cell
when short-circuit condition occurs and temperature of MOSFET should not be

overheated.

8.Component Layout Diagram :

PPCBL4S2/1P—-NBF 3-LF
PPCBL3S2/1P-NBF 3—-LF

P- TH P+

B+ : Battery 1+

BH : Battery 1 —&Battery 2 +
BM: Battery 2 — &Battery 3 -+
BL: Battery 3 —&Battery 4 +
B—: Battery 4 —

TH 10Kohm 1%

Pt Device +/Charger +

P— Device -/Charger -

Document : |CT-PCBL4S2P-NBF3-LF-CL

Date Sept., 22, 2009

IDWG No. CT-PCBL4S2P-NBF3-LF

Check by Jonathan

IRevision A

IApproval by [Sam

10
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Protection Circuit Module

9.Artwork drawing
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Document: |CT-PCBL4S2P-NBF3-LF-AD Date Sept., 22, 2009
DWG No. CT-PCBL4S2P-NBF3-LF Check by  [Jonathan
|Revision A Approval by |Sam
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10.Electrical characteristics :

10.1 Parameters of protection circuit (@25°C) :

No Item Specification Unit

1 |Over-charge detection voltage 4.250+0.025 A

2 |Over-charge release voltage 4.150+0.050 \

3 |Over-discharge detection voltage 2.700+0.080 \Y

4 |Over-discharge release voltage 3.000+0.100 vV

5 |Over-current detection voltage 0.200£0.025 \

6 |Over-current 8751125 A

7 |Charge/Discharge continue current 5 A

8 |Over-charge detection delay time 500~1500 msec
9 |Over-discharge detection delay time 50~150 msec
10 |Over current detection delay time 5~15 msec
11 |Short circuit detection delay time 100 ~ 600 usec
12 |Supply current (Normal mode) 50 (max) HA

10.2 Requirement of protection functions (@25°C) :

No. Item Criteria

1 _|Over-charge inhibition 4.250+0.025 (from cell terminal)

2 |Over-charge protection When the battery is connected to the cellular

recovery method phone, the protective condition is released.
3 |Over-discharge inhibition 2.700£0.080 (from cell terminal)
4 |Over-discharge protection When the battery is charged, the protective

recovery method

condition is released.

Page 8 of 9
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11.Specification of PCB :

Material FR-4

L: 62.00 +0.20/-0.20mm

Dimension

W: 15.00 +0.20/-0.20mm
Thickness 0.8 +0.10/-0.10 mm (overall)
UL 94V-0

(1) Material 1 oz copper double sided bonded to FR-4 base material.
(2) 2 layers with through hole.
(3) All through hole connections to have solder resist applied
(4) Gold Finger Plating 3u".

Page 9 of 9
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5.Battery Specification

Lithium lon

NCR18650PF

Features & Benefits

High energy and power
density

Long, stable, high power
High safety performance
Ideal for power assisted
bicycles, 2-way radios,
medical devices and
robotics.

* At temperatures below 10°C,

charge at 3 0.25C rate.

Charge Characteristics

Specifications Dimensions
Rated capacity(!) Min. 2700mAh Max. 18.5 mm
Capacity(® Min. 2750mAh £
Typ. 2900mAh - E
Nominal voltage 3.6V *With tube  (+) ©
Charging CC-CV, Std. 1375mA, 4.20V, 4.0 hrs -
Weight (max.) 48.0¢g ; £
Temperature Charge*: 0 to +45°C o
Discharge: -20 to +60°C ' =
Storage: -20 to +50°C : =
Energy density(? Volumetric: 577 Wh/I I
Gravimetric: 207 Wh/kg )

(1AL 20°C @1 AL 25" C ©'Energy density based on bare cell dimensions

Charge: CC-CV 0.5C [max) 4.20V, 100mA cut-off at 25°C
5.0
4.5
VOLTAGE

- 4.0 »
2
]

3.5
=
3
=30
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> _ad \
25 CAPACITY, l I\
20
4] 50 150 200

TIME (minutes)
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4000
==
=

300035
=
£8

2000 & &
=2
©3

1000

0

Discharge Characteristics (by temperature)

a5

Charge: CC-CV 0.5C (max) 4.20V, 100mA cut-off at 25°C
Discharge: CC 1C, 2.5V cut-off at each temperature

-

VOLTAGE (V)

o 500 1000

1500 2000

DISCHARGE CAPACITY (mAh)

—-10"C

0°C ——25°C

L

2500

For Reference Only

Cycle Life Characteristics

3000

§

:

CAPACITY {mAh)
g ¢

g

Charge: CC-CV 0.5 (max) 4.20V, 100mA cut-off at 25°C
Discharge: CC 1C, 2.5V cut-off at 25°C

\

300 400 500

CYCLE COUNT

200

Discharge Characteristics (by rate of discharge)

a5

VOLTAGE (V)
w
e

25

2.0

]

Charge CC-CV 0.5C (max) 4.20V, 100mA cut-off at 25°C
Discharge: CC, 2.5V cut-off at 25°C

|

1000 1500
DISCHARGE CAPACITY (mAh)

——0.2C 1C ——2C

The data in this document is for descriptive purposes only and is not intended to make or imply any guarantee or warranty.

Jun. 2016

| Copyright© 2016 All Rights Reserved.
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6. Product Label

‘iLfl||||||||1||||||||||2||||||||||3'[|||||||||4||||

1111I|||||||||I||11

Im

JES ey

Model No.: NCR18650PF-42

Rechargeable Li-lon Battery Pack
DC14.4V 5800mAh 83.52Wh

A Caution:
- USE ONLY SPECIFIED CHARGER.

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

- MAY EXPLODE IF DISPOSED OF IN FIRE.

K4D0001

&

Product Label Dimension: 45*25mm

White

15
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|
mmm=_ Battery Pack Assembly Date Code / 3-Digits.
== Product Series Number per Lot. / 4-Digits.
Battery Pack Assembly Date Code / 3-Digits.

£ 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020) 2021 2022 2023
s 9 A B C D E F G H I J K L M N
A 1 2|3 7] 5 6 g | 9 | | g
1 B | 2 3 4 5 6 7 8 9 A B C
H 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
wm% 1 2 3 4 5 6 7 8 9 A B C|D] E F
B 16 |47 | 8 © 20| 2 2 B = B 2 7w 8|29 320
% G H I K L/ M N| O P ©0 R s 7T U
H 3
sV
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/.Safety device

ml—. hn\r'v
- ting hazards due to overheating worldwide, = :
SEKT is alm by your side. =

THERMAL PROTECTOR __S]'.

(at no load)
50T to 150°C in increments of 5°C

e TOLERANCE

Indicated temp. £57C

(general)
30 +15K

 FEATURE e HEAT ENDURANCE

- Snap Action
3 AUt.()lY’ld{!(‘ Reset Bimetal e CYCLE L'FE(Resistive Load)
- Moisture/ Dust-Proof

- Superior Heat Response

- PBT Resin Case with Epoxy Seal

- Customization upon Reguest e CONTACT CAPACITY
Min. Current 50mA/ repeatediy
. APP,UCATlON._ : Max. Current 30A(5 cycles
Overneat protection for Electric Motors, Battery

Chargers, Transformers, Power Supplies, e CONTACT SYSTEM
Heating Pads. Fluorescent Ballasts, OA- Normally closed

Machines, Solenoids, LED Lighting, etc.

17

e TEMPERATURE SETTING RANGE

e ON-OFF DIFFERENTIAL TEMP.

Open temp. +50°C/continuity, 200C/Tmin

104125V AC 10,000 cydes, 7AL250V AC 10.000cycles
A48V DC 6.000 cycles, 2. 20/48V DC 10,0000k les
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OFEN TEMP. DROP / CURRENT

10 15

™~

<]

-

Saconda
- pue S

-

250/ 2500, 112 HP

T DC AR A 0000 ok

IRLE, o R L o S
AC 125V 10R 250V/ 7A 10000 cyrdes

AC 125V, 2SIV 24 10,000 ogles

Fuocescent Lampy' Ballast

|

AC Z5WITA 10,000 cydes

£162232

E162183

PRI S Mo 2

CSACIT I N7 | Wikor Froteciors AW ATIE
o | ACZE, T FHE B ooes

| Apphance Typs

203758

| ENO730-2-2

Thermal Motor Protector

AC 250

EN-50730-2-9

Thenmal Cut—Cut

AC 25007 TAAE) Resistivell ncuctived 1 0.000Cdes

BT )

Thermat 23tlas! Protector

AC25WNA

1916600-4510
—0003

GE14535.1-2008
GB14335,3-2608
| GE1453510-2008

Thenral Frotector

BT —

(DA rve AL 1 JVIAA, 25007 2,58 10,000 cycies

0002022430

| K207

HC

| KEO7H0-2-9

Themat Protector

AL 25ONISA
]

ZH02003-100018

« LEAD WIRE SPECIFICATION

* W-Type : UL3266 AWGZ2 Stranded. Standard Length: 70mm long with 7mm stripped

o P=Type: a0.7 Tinned Lead. Standard Lengthi 25mm
« WARNING

* The length can be adjlsstable on demand.

You may happen to encounter countesfests of SEKS products in the market, ait of which cause a serious damage by their Serious defedtives
in quatity. Therefore it §s strorgly reconynended that you purchase authentic SEKI produdts from our AUTHORIZED distributors,

18
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SENI CONTROLS COLLTD.

TECHNICAL SPECIFICATION

THERMAL PROTECTOR, ST-22

1. APPLICATION SCOPE

OF

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

PROTECTION.
2. STRUCTURE
2-1. Type: Single-Pole Type using Bi-metal

2-2. Dimension: Please refer to the attachment.

3. SPECIFICATIONS

3-1. Electrical Ratings

Rated Voltage AC1I25V AC250V DC 48V
Rated Current S8A SA 3A
Rated Load Resistive Load

3-2. Pre-setting Temperature

Operating Temperature

Preset Temp. =357C

Reset Temperature

Operating Temp. - 30T =15 T

During rising of temperature. when the contacts are open, it’s called “Open

Temperature”. During dropping of temperature., when the contacts are

closed, it’s called “Reset Temperature™.

Calibration Verification: The temperature in a convection oven (electrically

heated, static air-oven) is to be increased or decreased at the rate of 1 C per
minute. The current should be within 100mA.

3-3_ Insulation Resistance

Insulation resistance between on-current-part and off-current-part (case &
terminal) should be over 100MQ when measured with DCS500V tester.

SEKI CONTROLS CO., LTD.

8T-22

19
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8. Product Picture

Model No.: NCR18650PF-42
Rechargeai | ) Ton Battery Pack

7. Caution @
SE ONi

i

K4D0001

20
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IMmension

9. OQuter D

DC Jack
5.5mm/2.5mm(Female)

DC Jack /

m.maa\w.mgizgg/ i/\ ~

76 max.

39 max.

76 max.

(P-}
o D55

|| @25
(P+)

72 max.

Model No.: NCR18650PF-42
Rechargeable Li-lon Battery Pack

DC14.4V 5800mAh 83 52Wh
/I\ Caution:
- USE ONLY SPECIFIED CHARGER.
- DO NOT SHORT-CIRCUIT BATTERY.
-DO NOT STORE ABOVE 607 ( 140°F )
- MAY EXPLODE IF DISPOSED OF IN FIRE.

L I

K4D0001

&
)¢

A

w Simon | Apr.17.2020

“NCR18650PF-42 *
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