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Mobile Portable Connected 2-6 Cell non- BMS

Devices

Wearable

Computing o



Over-ear BT
Headphones

Fitness Band and
Smartwatch

In-ear BT
earbuds and
charging cases

Connected
Glasses

A 300mAh-600mAh

A Linear chargers for up
to 1A charge current

A Switching charger
needed for faster
charging > 1A

A Power path for instant-
on

o Do Do P>

100mAh-500mAh

Linear chargers for up to
1A

Very low Battery Ig and
shipping mode

|deally integrate battery
protection FETSs into
charger

o oo D>

Charging case 300mAh-
400mAh

Earbud 30mAh-60mAh
Linear chargers for up to
200mA charge current
Linear charger or
switching charger for up
to 1A charge current
Very low battery-Iq
charger

A Single or dual batteries
to balance weight

A Charge current in the
range of 200-500mA

A 1-2 linear chargers with
power path and low Iq
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: AV, .<1V or 2V
Trickle Charge A0t of o
A 2 P Yppppp——
2V <V <3V
Pre-charge A0 gﬁlc
- I e '\ i I
Constant Current AVg, >3V
Charge AICC depends on the battery capacity, 1C, 2C or higher
: — i \ ! I
Constant Voltage AVeprr=Vaarr ree
Charge AVBATT_REG depends on the polarity material
AVBATT = VBaTT REG
lche < lrerm
| l |rIC
Auto-recharge AVBATT = VBATT_REG'VRECH

AViccy threshold is usually 200mV or 200mV

MmeSs



Charge Safety Timer to Stop
Charging Mandatorily after
Preset Time

Battery Temperature Monitoring
by NTC (Negative Temperature
coefficient) Thermistor




Charge Current Charge Current
1/2C
_____________ 1 1/4C
-------------- 1/8C
Charge Voltage Charge Voltage
20mV/Cell
to v
640mV/Cell
Cold Hot Cold Cool Normal Warm Hot
EE—— - Pt it -t ; -
T1 T2 T1 T2 T3 T4 T5
(0°C) (60°C) (0°C) (10°C) (45°C) (50°C) (60°C)

Standard NTC Protection Window JEITA* Compliant NTC Protection Window

JEITA: Japan Electronics and Information Technology Industries Association
https://www.jeita.or.jp/english/
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0 300mAMO0mAh USB input f ===~
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Linear Charger Solution

potumper OGN Chage | rmnaton | oster Chage Satey iy Fover GO g o
MP2602 | 4.35t05.5 | 85to 1000 8.5 4.2 1 N | Standalone | QFN-10 (3x3)
MP26029 | 4.35t05.5 | 30to 1000 3 3.6 10 4.4 0.1 N Sta”g?'g”e * SOQTESig'(g’)‘(;G);
MP2660 | 4.35t055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2661 | 4351055 | 810500 6 3.6 t0 4.565 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2662 | 4.35t055 | 810456 1 3.6t0 4.5 0.35 Y | 12C+OTP |WCSP-9 (1.75x1.75)
MP2663 | 4351055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2664 | 4351055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP | QFN-10 (2x2)
MP2665 | 4.35t05.5 | 16 to 900 2.5 3.60 4.5 0.35 Y | 12C+OTP | QFN-12 (2.5x3)
MP2667 | 4.35t05.5 | 16to 1000 6 3.6104.5 5.5 Y | 12C+OTP | QFN-10 (2x2)
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—MP26029

A v

A OTP

A <100nA

SIS S N

'H

30mA "H

a

3MmA

SOT563 1.6mml.omm

Charging
case
connector

Charging
case
connector

]_ T L 2.2¢F Lo
:[1sF T = B;t;g:y Power Amp
= 11T NTC[ }——9 L
Reer MP26029 2
= STAT[ | M Vin
=9 BT SoC
\ T Left Earbuy
l T 141 T 1 . Li-ion
:[18,: T == Ba;;g('y Power Amp
N ] ISET NTC[ F——9 R
Reer MP26029 2
STAT[ | VAL Vin
BT SoC

o

GND

Right Earbud

<
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MP26029

BATT full with 0.5%
accuracy & BATT OVP

4.05 to 6.05V Vin
13V Sustainable

Floating ISET to
disable charge

NTC protection

ISET pin for CC
charge current setting




MP26029

MP26029 is available in SOIC8-EP , QFN3x3-10pins and SOT563-6pins packages.

SOIC8
(5.0x6.0mm)

QFN3x3 SOT563
(3.0x3.0mm) (1.6x1.6mm)

0603 resistor
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—MP2661

A H 8mA-500mA
A H Y 6mMA
A 12C "H G

A <13pA leakage

<5.5uA leakage
WCSP 1.55mmx1.55mm

Co C«¢
L
G Q)

UVLO OCP

Co C¢
o
®

Charging Case

~

MCU
Left Earbud
Vbus MP2661 5V ||
5V USB{ ’7 OVP boost
' Right Earbud ]
T
Charging 'L \
case ]_ r IN Power Amp :ﬂ
connector - Q1
I 1eF
= _{ IL
_,__[ 1VDD
Q2 BT SoC
I MP2661
i Li-ion
Battery
GND Pack
\\ T Left Earbud /
Charging 'L \
caset l rIN Power Amp
connector I o T Q1
= _{ R
_,__[ ] VDD
2 BT SoC
1 MP2661
E Lo
Batter:
GN\D

= lt"
Right Earbud/m




MP2661

4.35V 10 5.5V VIN range, Power path, VSYS=4.65V fixed

Up to 13V Sustain Voltage

System Load

uUsB
Port

N |CC: 8mA to 456mA with 8mA/step
= ITERM: 6 to 27mA with 7mA/step

man <13UA battery quiescent current,
Host s <5.5UA shipping mode current

NTC can be pull up to VDD if not used
to save battery leakage

WLCSP-9



MP2661

MP2661 is available in WLCSP-9 1.55mmx1.55mm package.
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WCSP 1.75mmx1.75mm
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8MA-500mA

Y

H

1mA+/-10%

a

<6.5pPA leakage
<350nA leakage

G

G UVLO OCP

/ Charging Case \

5V USB{

Vbus MP2662 SV
OVP boost

MCU
Left Earbud

' Right Earbud j

N J

Charging 'L
case l H'IN Power Amp

connector

I 1eF

< L

_I__[] VDD

I BT SoC

i Li-ion
Battery
Pack
\ Left Earbud /
Charging 'L \
case {1
IN

connector l Power Amp

I 1eF

= R

_I__[] VDD

I BT SoC

H Li-ion
Battery
Pack

-4
Right Earbud l




MP2662

Power path, VSYS_REG can be
programmable (4.2V to 4.95V)

4.35V to 5.5V VIN range,
Up to 21V Sustain Voltage

ICC: 8mA to 456mA with 8mA/step
ITERM: 1 to 31mA with 2mA/step,
10% accuracy at 1ImA

mew 0.OUA battery quiescent current,
el <350nA shipping mode current

NTC can be pull up to VDD if not used
to save battery leakage

WLCSP-9, p2p with MP2661



MP2662 1mA

Charge profile for 100mAh battery

Viearr(V) lgarr(MA)
5000 100
4500 \ 90
3500 70 A H Y H
3000 60 N 1 *
2500 50
2000 40
1500 30
1000 A x 4 AmAh 20
9MmA
500 / 10
0 0
0 20 40 60 80 100 120 140 160 180 200

Charge time (minutes)




MP2662 Battery Leakage

50mAh battery in stock for 3 months

60

98.5% 95.6% /8% 56% 35%

50

A v battery leakage Y a,
| I I I
0
0.35 1 5 10 15

Battery Leakage_Shipping mode(pA)

Battery Capacity (mAh)
N w o
o o o
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MP2662 1

%M[]IN J—T-th ’ svs[]_ﬁ BT SoC %RF[]'N J_T_th . SYS[]T BT SoC %_ki]m J—T-th , sys[]_ﬁ BT SoC
= _| = L = =
FUVDD FUVDD 5 FHVDD k Q2
Il MP2662 1 MP2662 1 MP2662
. BATT Li-ion
D B';'I't‘:r‘y ] 4.‘7sF E B';Iatf kry
— +- GND Pack GND NTCLES ™y
I | i I
= VDD L = VbD
A b NTCw ~ "~ y NTC 100k ' [ VDD Yy Vv battery
A a NTCw ~ " y NTC y T ~ MOSy Lbattery




MP2662 .

I——e

Li-ion
Battery
Pack

A " |” setFET DIS4w I~ shipping mode
A INT v 2s % shipping mode
AMcUu L~ & INT v~ 'P set FET_DISy T

shipping mode’ @® & MCUI v INT ¥

shipping mode

‘ o Set FET_DIS=1 by 12C

FET DIS
| .~ Push INT low
| p Push
| LOW !
INT | s ) §
Vearr | i
Vars \

o Set FET DIS=L by 12C
FET DIS

" Push INT low by MCU
S yy




MP2662

MP2662 won the 2019 |loT Technology Innovation Award at the 4th China loT
conference held by the global electronic technology professional media "electronic
enthusiasts"
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0 mpssupport@monolithicpower.com

https://www.monolithicpower.com/en/products/battery-management.html




