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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 2350 mAh capacity also Battery Pack 2350 mAh combines with
protection circuit and thermal protection.

3. Product specification

shipment state)

-20Cto 20°C , 90%RH

No ltem Rating performance Remark
1 Typical Capacity 2350 mAh 0.2C discharging to 3.0V
2 Nominal voltage 3.6V
3 Maximum charge voltage 4,28V
4 The end of discharging voltage 58V
5 Suggestive charging current (standard) 470MA / 0.2C 0Cto 40C
6 Suggestive charging current (Max) 2350mA / 1C 0C to 40°C
v Suggestive continuous discharging current 470MA / 0.2C 20C to 60
8 Suggestive continuous discharging current (Max) 2350mA / 1C 0C fo 40T
Internal resistance Measured by the alternate
7 <200 M@ current method (1Khz)
10 Outer Dimension(mm) (L*W*T) 53*34.5%11 mm Max
11| Weight 50 °
Less than 1 , ) Percentage of recoverable
months -20Co 60T , 90%RH capacity 80%
Less than 3 -20°C to 40°C , 90%RH
months
12 Storage temperature (At the Less than 1 years

s Percentage of recoverable capacity
=(discharge fime after storage/Initial discharge time) x 100
Discharge fime is measured by the discharge at 0.2CA to 3.0V end voltage after
fully charged
according to specification at approximately 25C
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1. Introduction :

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

2. Description :

The JI-NP120 PCM provides protection functions for t one-cell Li-ion battery.

The semiconductor devices with ESD protections are utilized on JI-NP120 PCM.

3. Circuit diagram
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4. Major components :
ITEM P/N [ Maker
Li-ion Protection IC | Seiko 8261 4CKMD | Seiko
MOSFET STGS209/8G2422KW/FK _ Samhop
TH Thermistor 10K Q £1% Joinset
5. Bill of materials :
Document : JI-NP120
Revision : A Date : Mar 20, 2018
Bill of materials for NP120
No. Q'ty Maker REMARK
Ref. | Part Name | DESCRIPTION
| e e e A e i |
g ; : Yageo,
| Cl |Capacitor O pF YSV 1 ;
or equivalent
. ) Yageo,
2 C2 |Capacitor D.1uF /Y5V 1 :
or equivalent
Yageo,
3 | 3 |Capacitor  [0.1uF /YSV NC s
or equivalent
4 | c4 |capacitor 0.1pF / Y5V NC A,
or equivalent
Yageo,
5 R1 |Resistor 470 0 +5% | ‘15‘”
or equivalent
. A Yageo,
6 R2 |Resistor 2K 0 +5% 1 j
or equivalent
: Joinset,
7 R3 [Thermuistor 10K Q1% 1 :
or equivalent
Seiko,
8 | Ul |ProtectionIC [S8261ACKMD 1 i
or equivalent
Ablie,
9 U2 MOSFET STGR209 1 ;
or equivalent
sl
10 PCB NP120 1 ;
or equivalent
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6. Absolute maximum rating :
Parameter Rating Unit
Operating temperature range =30~ 75 o 5
Operating humidity range Less than 853% RH “oRH
Storage temperature range 45~ B5 o
Storage humidity range Less than 85% RH %eRH
Voltage between terminals of V+ and V- 12.0 Vv
Voltage Between terminals of B+ and B- 10.0 v

Remarks :

(1) The negative voltage is not allowed to be applied between the charge / discharge terminals

{+ and -) or between the cell connection termunals (B+ and B-)

7. Basic functions :

(1) Over-charge protection

Over-charge occurs whenever the voltage applied to battery is over 4.28V.

Protection circuit on JI-NP120 should stop charging the battery when over-charge

condition occurs and any deformation in the outer appearance of the Lithium cell

connected to NP120 should not occur.

{2) Over-discharge protection

Ower-discharge occurs whenever the battery is discharged with voltage below 2.8V.

Protection Circuit on JI-NP120 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 0.13V when S8261ACK is used.)

Protection circuit on JI-NP120 should stop discharging the cell when over-current

condition occurs.

(4) Short-circuit protection

Short-circuit condition occurs when the terminals between + and - is shortened.

Protection circuit on JI-NP120 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 :
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PIN Description
B+ | Battery +
B- Battery
TH Thermistor{(TH=10Kohm=1%)
P+ . Phone -+ / Charger +
P- | Phone — / Charger

9.Artwork drawing :
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10.Electrical characteristics :
10.1 Parameters of protection circuit ((@25°C) -
No Item | Specification Unit
1 | Over-charge detection voltage | 4.28+0.025 v
3 {:h'::r-disn:’.tm.rgn: detection voltage | 2.8000.050 v
e L’]wr—disi:hurg;: release \ullug.-.' | 2.8+0.050 v
- "1 {_'iwr.-:..'uﬁ'cni d.a:i::u.'liu-n b‘U'liig:.; | .U-. 1 _%L‘II.*.:.I_I.Uli v
6 | Over-charge detection delay time | 1200+25% msce
" 7 | Over-discharge detection delay time | 144230% msec
" 8 | Over current detection dcl:u:ﬁl;.:_ |T}:3U"';.I_ msec
9 | Short circuit detection delay time [1~6 msec
10 | Supply current (Normal mode) |_. 7 LA
11 | Supply current (Protection mode) <1 HA
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10).2 Requirement of protection functions ((@25°C) :

No.

ltem

Over-charge inhibition

Criteria

4.28+0.025 (from cell terminal)

1=

Over-charge protection

recovery method

Over-discharge inhibition

When the battery 1s connected to the
cellular phone, the protective condition is

released.

2.800£0.050 (from cell terminal)

- Over-discharge  protection
| method

reCovery

When the battery is charged, the

protective condition 1s released.

| Over-current protection

2.5-4.6A

Ower-current release

Reset by load release

11.Specification of PCB :

Material FR-4
Dimension 32.0X9.5 (+/- 0.2)mm
Thickness 0.6 (+0/-0.15) mm
UL 94V-0
1. Material | oz copper double sided bonded to FR-4 base material.
2. 2 layers with through hole.
3. All through hole connections to have solder resis applied.
4. Gold Plating 3u inch.

Rev. 1.0
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12.Battery Specification

Panasonic Lithium lon

NCA103450

Features & Benefits Specifications Dirmenslons
= High energy density Rated capacity'! [ Min. 2200mAh Max. 33.8 mm
= Long, stable power and S e AR ;
long run time Capacity'™ Min. 2270mah
= ideal for partable o | Typ. 2350mAh E=r -1
communications, portable MNominal valtage 3.6V
. 4 - Plax, 10.5 mm
COmpUAg U Charging CC-CV, Std. 1589ma, 4.20V, 4.0 hrs “) e
Camcorder ;
Weight {max.} 383g E
Temperature Charge™: 0 to +45°C ;
Discharge: -20 to +60°C o
Storage: -20 to +50°C z 4 |
= At termperatures below 10°C EnETEY donaity Violumetric: 460 Wh/l
L = A :
charge at & 0.35C rate. . Gravimetric: 207 Wh/kg (+}

Hige p0"C ™ A 25°C For Reference Only

Charge Characteristics Cycle Life Characteristics
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13. Test Report

MO RmE  1TL00E
Process  MEBHCALIMED-TE
Test Mumd 100 Pasy Musml
Wern al QL
High L ar
Lo & 35
Narivery Dar e Tt
T Hetoosl 2E1Y
2 HIUDE 3615
B HSU00DE 3614
a4 HLD L E
i MELID0a% LA E]
o HuLoOss 1%
P HSUO0ET 3612
A HSLUH05G EETE ]
B HILDDE 1613
L HELOOL 514
11 HSLH093 3.51d
13 HELIDONR 1614
13 HSLAT 3615
14 HSLUDODD 1615
15 HLDoEa g8l
15 HIG08S 36514
17 MELIDODG 1614
18- HEnOES 1816
15 HSUDOBE 361
20 HELIDONA LR
21 HELNOSS 1618
27 HALIDOGR 3618
23 HO9UGO6L 3844
Id HSUN06E 3615
35 HELI00ES 1614
26 HIUDOES B8
27 HEUDOTD 3611
I8 HFUD06E Thld
29 HELDOES 1813
I HALIDORT A6
11 HOUDOT2 1814
37 HOLOT1 114
I0 HELIDOTE LE1Y
34 HEIDATI LS
35 HELDOTS 1A13
36 HSUOTH 3B15
AT HELDOTT 1614
38 HRIDOBD 815
9 HMIDOTE 2813
Ak HSU0OTE 3615
A1 HIL0an 3ald
47 HIUDOAS LE1T
45 HILID0AS 1618
dd. HSUG0a2 1614
45 HSLIDOAn 1R
4B HSLUDOSD 1815
47 HSUDoAR 1615
48 HTLUOOAR 3414
4% HEUOAT 3615
S0 HSLI00AR s A FY
1 HIUDOsD 1%
53 HBUDOSY 3613
5N HSLUIOSE il
=4 HELDOSS 1614
55 HIUOO59 164
A8 HEIDOSA 1E1E
57 HSLHH053 Fald
S HSLDOSE ALy
9 HEL00L1 1614
Bl HIUG052 b4
Bl HSU0IE 351
63 HEUDoan 1614
B HEIDUZH 1513
B4 HELIOOET 1.0
B9 HEHI002E 1h1E
63 HSUDNZZ 1616
AT HSLUDOZ1 3613
aH HILO002E 4615
B8 HSUO 3614
0 HSLI0OSE IR
7L HOUDOAS 114
72 HAUDOSE 161G
*3 HIODU AT 1014
T HIUGOI0 F616
TH HELIOOAZ 3618
M RUD0AL LF ALY
TP HSUG03S 3615
TH HSLIDONE L
0 HHIDGA1 1R
B0 HSUG0al 36l3
Ei HTIO001 812
83 HSUNOOS 3611
B HSLIDODE LT3 6
84 HELIDODZ LF AL
BS HSUODOO3 LA
5 HELUD00E BE1%
AT HILUDOOR 1015
HE HLO006 1H1%
08 HRooOT 2814
S0 HILLS 2Lk
91 L0017 aaid

Tewt Diste  ALL ALCOARS
LOH Pags Lo lesgd

Ther BL Shm Ik B

L]
]

[eihm]  [elihen] e

1T
1128
s
114
g
Lins
i114
114
1113
(WFL ]
1125
1136
L7
12w
(52}
3
T ]
1123
1%
nay
e
1i0E
Lige
{8 B
1n1s

110

115
i3
1108
113
1111
L10E
10E
1w
1124
s
1134
1Ay
e
[T
1Ly
123
iins
141
1.
1133
1133
a7
117
1n#z
By

i1
1137
(SFL ]
1ize
115
(AR
1111
(WL ]

113
RAE ]
14
14
ilal
148
1122
TR
[E L]
1273

113s
ilie
3s
1133
ilod

E1s%
1as
1132
11as
(5]
LR
o4
sz
1y
1113
s
iz
1121
s

Lo oonCP Shoert

38

Chg ¥
arx
¥

Fvoli]
LuET
1688
1RET
1.6ET

1RET
1RET

Drhg ¥
%2
3
o]
EEEE)
2542
1541
2542
154
n5a3
253
3542
EECH
L541
354
nmaz
E5d]
541
z5al
2541
541
EEES
2541
s
541
nsmas
s5ai
2543
usal
L5884
3537
RSl
5347

E54]

bR k]

IDomA

EOR

T WA

FLER

Aawiir
Fanx
Puasi
Faes
Pass
Fany
Fam
Pasi
Fass
Famn
Fani
Fass
Fam
Pass
Fam
Pani
Fags
Fam
Pam
Fass
Fam
Fam
Fam
Pani

Pan
Pan
Pags
Fam
Fans
Pann
Faui
Pags
Fam
Fam
Pigi
Fass
Fam
Pan
Fam
Pasi




Document
Name

Rev.

1.0

Model No.

NP120

el P

39

i BB




