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Over-ear BT
Headphones

Fithess Band and
Smartwatch

In-ear BT
earbuds and
charging cases

Connected
Glasses

« 300mAh-600mAh

« Linear chargers for up
to 1A charge current

« Switching charger
needed for faster
charging > 1A

* Power path for instant-
on

100mAh-500mAh

Linear chargers for up to
1A

Very low Battery Ig and
shipping mode

|deally integrate battery
protection FETSs into
charger

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

Single or dual batteries
to balance weight
Charge current in the
range of 200-500mA
1-2 linear chargers with
power path and low Iq
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HLAY 77 i 2%
Trickle Charge

* Vgarr<1lV or 2V

* 5% of I
K tecccccad
o 2V<Vy <3V
Pre-charge . 0% gﬂlc
; | o’ '\ i I
Constant Current  Vgarr>3V
Charge * lcc depends on the battery capacity, 1C, 2C or higher
SENEEE ——) A S a |
Charge * Veart reg depends on the polarity material

| i N | |
* Vgarr= VBarT REG

* lehg < lterm
: | [ '1C

. * Vgarr= VBATT_REG'VRECH
Auto recharge * Vieey threshold is usually 100mV or 200mV
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Charge Safety Timer to Stop
Charging Mandatorily after
Preset Time

Battery Temperature Monitoring
by NTC (Negative Temperature
coefficient) Thermistor
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Charge Current Charge Current
1/2C
_____________ 1 14cC
-------------- 1/8C
Charge Voltage Charge Voltage
20mV/Cell
to v
640mV/Cell
Cold Hot Cold Cool Normal Warm Hot
—P s — it -t -t ; -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/

mes


https://www.jeita.or.jp/english/

LM FERFNFRTEE

o ]
LN i sys LH

[ ]
BATT E

o M, WESH, RSN, AR
o JFRFH, KHERAH, WX
o MEFTRHVSHRTH
o F%HLHE IR <500mA: £k 75 H
o 500mMA<TE Hi HLJii<1000mA: 2% 78 B B T 9S8 L
78 HLHEL i >1000mA: T35 76 H,
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o HIhZE 300mAh—400mAh —>

o FRHLEER <1000mA
o LRMEFH B IR H
o IR E
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25 & 30mAh—60mAh connector

o FLHLHT <200mA l
o Sk
o BN TR B

Charging BT SOC
case - | 75 HIC MeU
connector
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Linear Charger Solution

patumber OGN Crage | rmnaton | ostery e eat | Fover oo | paciage
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 0 4.4 0.1 N Sta”g?';“e i 80523?1531'(2);(;’)6);
MP2660 | 4351055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2661 | 4.35t055 | 810500 6 3.6 t0 4.565 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2662 | 4351055 | 810456 1 3.60 4.5 0.35 Y | 12C+OTP |WCSP-9 (1.75x1.75)
MP2663 | 4.35t055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP |WCSP-9 (1.55x1.55)
MP2664 | 4.35t055 | 810500 6 3.6104.5 5.5 Y | 12C+OTP | QFN-10 (2x2)
MP2665 | 4.35t05.5 | 16to 900 2.5 3.604.5 0.35 Y | 12C+OTP | QFN-12 (2.5x3)
MP2667 | 4.35t05.5 | 16 to 1000 6 3.6104.5 5.5 Y | 12C+O0TP | QFN-10 (2x2)
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Left Earbud

AU

o /NEESOT563 (1. 6mmx 1. 6mm)

Charging
case
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connector 1 I 2.20F i e
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BATT full with 0.5%
accuracy & BATT OVP

4.05 to 6.05V Vin
13V Sustainable

Li-ion
Battery

USB

Floating ISET to
disable charge

NTC protection

ISET pin for CC
charge current setting
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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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MCU [ ot j
*  FLHLHI8MA-500mA s | o el
o AubETEHHRAEEMA
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« P <13pA leakage \ ! J
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MP2661 91483

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

Up to 13V Sustain Voltage

System Load

uUsB
Port

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

........ E <13uA battery quiescent current,

fwl <5.5UA shipping mode current

NTC can be pull up to VDD if not used

to save battery leakage

WLCSP-9
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MP2661 is available in WLCSP-9 1.55mmx1.55mm package.
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70 HLHL8MA-500mA
o ak A IR E ImA+-10%
o [PCEERLE RS
o R R <6.5pA leakage
- 2% <350nA leakage
o /NEHFEWCSP 1.75mmx1.75mm
o IR E
- fRIPIIRE
o AR
o LRHTUVLO, OCP
o SRR ER
o MR IR IR 5 IR
o RHELBNITRE

5V USB{

Vbus
OVP

MP2662

Charging Case \

MCU

[ Left Earbud j

5v ||
boost

' Right Earbud j
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Power Amp :ﬂ\
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Charging
case
N 14
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case
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Power Amp :ﬂ\

R
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! 47p|=




MP2662 443

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

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

System Load

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

awen O.5UA battery quiescent current,
Ll <350nA shipping mode current

! Pack

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

WLCSP-9, p2p with MP2661
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Charge profile for 100mAh battery

Vearr(V) lgarr(MA)

5000 100
4500 \ 90
4000 // 80
3500 0 AN 51 oY= EN SR IS A 2R 1
3000 60 [PIRE S, e T b AR = A FH &
2500 50
2000 40
1500 30
1000 20

500 10

0 | e S T —. | ¢

Charge time (minutes)




MP2662ii@{KkBattery Leakage

50mAh battery in stock for 3 months

60

98.5% 95.6% /8% 56% 35%

50

I | I . i Kbattery leakager] A %E K H b A FH B[R]

Battery Leakage Shipping mode(nA)

N
o

Battery Capacity (mAh)
N
o

(@)
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] I ]—I— —1] : r]_ﬁ BT SoC
* [ ° ° r 1 ovsh
., IN 14 a SYS BT SoC L1 N SYs h BT SoC l SN £ b1
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10pF
= - = - - ] VDD i Q2 INT
l—[]VDD INT l_[] VDD INT SDA
Q2  SDA Q2 SDA MP2662
1 MP2662 st I MP2662 - self————————

I BATT l E Li-ion
BATTT | i Li-ion AT Lin n
T4'7“F i Battery : s
Pack oD \Te P N
GND NTC : i hTc N y
D & { ] ] v 3 1004 =
3 A T ’ = g
N
I Control 1 VDD
g VDD L 8o

o WHRAFANTCIIAE, W LLENTCHAE T 100k B BH_E4+7 2IVDD, L& {Kbatterysw H
o WRAEHINTCIIgEE, B LHNTCHENAE A FH 5 s AMOS L% il batteryifs F
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‘A/Set FET DIS=1 by I2C

FET_DIS
L1 £ ' e | ’(Push INT low
%4.7% T a e
| ] INT D
l—[]VDD INT VBA'|-|' %
Q2 SDA ; ———
1 MP2662 o MYy §
o % 4.7uF E Blgtltc;Ev |
GND NTC S
I VDD
s s \ \ o 4 Set FET_DIS=1 by 12C
o IEHWIEM T, set FET _DIS A1, #f Ashipping mode FET_DIS ‘
o BINTIF L Er 42518 H shipping mode X Push INT low by MCU
. MCU#HI, JeINTHIIK, SAJ5 fiset FET_DISH1, HEA Nt | |
shipping mode, # 4 HTMCU R HEHARINT 5| A28 H Vearr

shipping mode Vsys \
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MP2662 won the 2019 loT Technology Innovation Award at the 4th China loT
conference held by the global electronic technology professional media "electronic
enthusiasts"




Thank youl!

WA ARMEE N, A &% 4 & mpssupport@monolithicpower.com

B 2 Bt Blhttps://www.monolithicpower.com/en/products/battery-management.html






