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SR IP5518V

TWS Bluetooth Earphone Charging Box SOC
integrated with MCU

1 Features 2 Applications
* Discharge * TWS Bluetooth Earphone Charging Box
<~ Output capacity: 5V/300mA o s .
< Up to 93% discharge efficiency of Lithium Battery Portable Device
synchronous switch inti
< Built-in power path management supports 3 DeSCI‘IptIOH o
charging and discharging at the same time IP5518V is a m nal power
* Charge .
< Max 500mA linear charger, adjustable management SOC o tot.al tion 'on TWS
charging current Bluetooth Earphone Box. It integrates
< Adjusts charging current automatically to with 5V bopst cq ighium battery charging
N gdapt to djtﬁsgf/nu%%ci/cfgzt\:/itﬁidoa\?tsrs managegfient and % level indicators.
upports 4.20V, 4. .35V, 4. atteries — i .
«  Battery indicators I.P5 8V .IS ighly integrated with albunda'nt
<> Built-in 12bits ADC , accurate calculation of functions, makes the total solution with
battery capacity o inimized-size and low-cost BOM.
< Sup_ports 4/3/2/1. LEI_Z) battery indicator The synchronous 5V-boost system of
¢ Serial communication , ,
% Double UART, support earphone indepepdent IP5518V provides rated 300mA output current with
communication function rsion efficiency up to 93%. DC-DC converter
* Low-power dissipation perates at 1.5MHz frequency, can support
% Automatically detect earphone p ed-W low-cost inductors and capacitors.
plugged-out/charger-end, Autgmatiga r , i i
standby mode IP5518V’s linear charger supplies max
< Support detection of earphone 500mA charging current. With the change of IC
plug-in/plug-out indepg temperature and input voltage, IP5518V can
< Standby power consul to 20uA . . .
minimum automatically adjust the charging current.
< Shipping mode’st maximum IP5518V can detects the TWS earphone
value is 3u plug-in/plug-out in the Chargering Box
- oniy)h few peripheral mdepen(.jently. Whlle the earphc?ne is ;?ut in the
inthe complete charging Chargering Box, it enters the discharging mode
cheme automaticaly. When the earphone is fully charged,
. rotection, high reliability the Chargering Box automatically enters the sleep
kS current and short circuit state, the standby current can be reduced to 20uA,
4 Input: over voltage protection and Battery and the shipping mode standby current maximum
over charged protection value is 3uA. The earphone’s charge-end current
< Over temperature protection can be Flexible and customizable, such as 4mA or
< Vin pin can withstand up to 30V 8mA
< ESD 4KV '
*  In-depth customization IP5518V can support 1/2/3/4 LED battery
<> Flexible and low-cost customized program indicator, The built-in 12bits ADC can accurately
* Package: QFN24 (4*4*0.75mm) calculate the Chargering Box’s battery capacity.
IP5518V is packaged with
QFN24(4*4*0.75mm).

V1.00 Email: service@injoinic.com 1/ 22 Copyright © 2022, Injoinic Corp.


mailto:service@injoinic.cn

() zmEnE IP5518V

Contents

T F@ALUIES ...ttt s bt et e b et e e st et et e Rt e Rt et e teeRe e Rt et e teeRe et e atenteene e tenteeteeneetenaeas 1
P2 AN o] ] Tor=1 i o] o 1< 00U 1
G B B =TTl ] ] 110 o SRRSO 1
YL €0 g T 11 (o) YOS 3
5 Simplified application SChEMALIC ..........coui it re e e e s reesreens 4
6 IP Series TWS Charging IC ProdUCES LiSt ........cccecueiiiiiicisiseseee sttt 5
7 PN DEAINHION w...oooorrereeveeeeeeeeeeeee oo eeesssessssessseessssssss s essssssss s eeessssssssasseeesseees . T 6

4% 1 1o 1= =17y o] 1) o S
8 SYSLEM DiIagram ....cueceeeieeceeeee e et
9 Absolute Maximum RatingsS.........ccccvveirerineeeceserecee e
10 Recommended Operating Conditions .........cccceevvveeevenereeene plge oo
11 Electrical CharacteristiCs .........oceveveriineeinirieesennseeeeseseee B Raaga e e veereensessesseessessessesssensensens 8
12 FUuNCtion DEeSCrIPLiON ......ccvvviieeieeeceeeere e

T2.1 BOOST ...

L O g - o 1 om- SR

12.3 Battery 1evel diSPlay ..o Bttt sttt ne e e

12.3.1 LED light display mode
T2 4 NTC e g

12.5 plug-in/plug-out detection............\\¢..cvervenr

12.6 Earphone communication fu

L Y O O s, . TR 16
(SR DY/ o] (er=1WaN o] ol [for=Yilo) g T B 1 F=To =T 1 s T 17
(L (0T =N V2N 16 I I SO U, <O RS 18
(SR (O =14 (e LY Yo o] L) (T N T TSP 20
LS = Tor &= o L= . T 21

17 IMPORTAN TICE vttt b ettt e 22

V1.00 Email: service@injoinic.com 2122 Copyright © 2022, Injoinic Corp.



mailto:service@injoinic.cn

() zmEnE IP5518V

4 Reversion History

Note: Page numbers of previous editions may differ from those of the current edition.

Version V1.00 changed in Dec 2022 Page

L T T 6 A 2 U] 1= 1T TSR 1

Version V1.00 changed to version V1.01 in Mar 2024 Page

e Chapter 11: Increased the range of shipping mode standby current.........cccooceiiiiiiniiiinin e 9
[
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5 Simplified application schematic

8
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IP5518V Simplified Application Diagram

V1.00 Email: service@injoinic.com 422 Copyright © 2022, Injoinic Corp.



mailto:service@injoinic.cn

RS

INJOINIC TECHNOLOGY

IP5518V

6 IP Series TWS Charging IC Products List

Charge-discharge Main features
IC
Wireless
part no | discharge charge LED KEY HALL VSET NTC usB C Package
charging
10 option 1/2/3/4/
IP5513 300mA - either-or Customizable Customizable - SOP16
MAX 500mA digital tube
10 option 1/2/3/4/
IP5516 300mA - Support | Support Customizable Support - QFN16
MAX 500mA digital tube
10 option 1/2/3/4/ .
IP5518V 300mA - Support | Support Customizable Sup - QFN24
MAX 500mA digital tube ”
Customizable 1/2/3/4/
IP6816 300mA Support Support | Support Customizable port - QFN16
MAX 500mA digital tube
Customizable 1/2/3/4/
1P6818 300mA Support Support | Support Customiz3le Support - QFN24
MAX 500mA digital tube
10 option 1/2/3/4/
IP5333 1A - Support | Support tio! Support Support QFN24
MAX 1A digital tube
10 option 1/2/3/4/
IP5528 400mA - Support Customizable Support - QFN28
MAX 1A digital tubel
IP5416 200mA MAX 300mA - ort Customizable - - SOP8
1P5428 300mA MAX 1A - Support Customizable - - SOP8
IP5413T 200mA MAX 300mA - 1/% - Customizable - - SOP8
L4
1P5427 300mA MAX 1A - M‘ Support - Customizable - - SOP8

not supported:-
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7 Pin Definition
[a) 5 = =4
=4 @]
gl S| 3 3 g 5| ¢
SRR
s J O] N R 3
PH2R g LENP
O
PHLL —— 17 —KEY
1013 100
e IP5518V 16 ®
QFN24
1012 — 15 92
IOL‘ 5 14 ﬁ
1010 EEmA
GG
of o o 9 o 9
Figure2 IP5518V Pin Assignments
7.1 Pin description
Pin Num Pin Name Description
1 PH2_R EarphQne 2 negative
2 PH1 L rpho&'l negative
3 1013 10
4 1012 IOIZ, LED driver,can be reused as breathing light
5 Ipli 1011, LED driver,can be reused as breathing light
6 1530 1010
7 ) 109, can be reused as UARTO
8 8 108, can be reused as UART1
9 IO?)' 107, can be reused as UARTO
10 6 106, can be reused as UART1
11 105 105, LED driver,can be reused as breathing light
12 104 104, LED driver,can be reused as breathing light
13 101 101, can be reused as ADC
14 103 103, NTC function
15 102 102, can be reused as ADC
16 100 100, charging current setting pin
17 KEY KEY
18 EN_P Hall switch input signal, pull down by default
19 VCC LDO output pin
V1.00 Email: service@injoinic.com 6/22 Copyright © 2022, Injoinic Corp.
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20 VIN 5V input pin

21 CSIN Battery voltage positive pin
22 BAT Battery voltage positive pin
23 LX DCDC switch node

24 VOUT Boost5V output

Epad GND Ground

8 System Diagram

BAT, | LX, /\ T

to | Lmear %l@ Gontro 8

Ik
——

vec !, iER

I

VIN
L
I IP5518V PH1L
= —VI[BAT]—
—VI[VIN]— L
—VipHi— ADC | i} 54
—VIPHA \—‘ PH2 R
—V[I0ox}— MCU —
10 UART*2
XX X—X =
102 103 - 1013 EN P KEY

Figure3  IP5518V Internal System Diagram
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9 Absolute Maximum Ratings

Parameter Symbol Value Unit
Vin -0.3~30 \')
Input Voltage Range BAT,CSIN,LX,PH1_L,PH2_R -0.3~10 \'
VOuUT -0.3~10 \Y
|0 Voltage Range 100-1013 -0.3~6.5 \Y
Junction Temperature Range T -40 ~ 150 (6
Storage Temperature Range Tstg -60 ~ 150 ® C
Thermal Resistance )
. . B1a 50 C/w
(Junction to Ambient)
ESD (Human Body Model) ESD 4 KV
*Stresses beyond these listed parameter may cause permanent da to‘he de)ic .
Exposure to Absolute Maximum Rated conditions for extended pefiods may device reliability.
10 Recommended Operating Conditions
Parameter Symbol Min. Typ. Max. Unit
Input Voltage Vin 5 6.0 v
Operating Temperature Ta -- 70 C

*Device performance cannot be/gua hen working beyond these Recommended Operating

Conditions.

11 Electrical Cha

Unless otherwise specifie@yTJA=25"C, L=2.2uH
Parameter Symbol Test Conditions Min. Typ. Max. Unit
o/
VIN VBAT=3.7V 4.5 5 6.0 \%
Vinov 6 Vv
VIN activation voltage ViNok 3.0 3.2 34 V
Input Under Voltage ViNnuv 4.3 4.5 4.7 V
CVaov | 4.2V battery 4.15 4.20 4.25 \%
CVaszov | 4.3V battery 4.28 4.30 4.34 \
Constant Charge Voltage

CVa3sy | 4.35V battery 4.33 4.35 4.4 \
CVaav | 4.4V battery 4.38 4.40 4.44 \%
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Charge Stop Current Ivinstop | VIN=5V 30 mA
VIN=5V, VBAT=3.7V,
Charge Current Ivin 260 300 340 mA
Set the charge current=300mA
Trickle Charge Current ITRKL VIN=5v, BAT=2.7v 20 25 30 mA
Trickle Charge Stop
VTRKL 2.9 3 3.1 V
Voltage
Recharge Voltage
VReH 4.07 4.1 4.13 \
Threshold
Charge Cut-Off Time TenD 8 16 24 ® Hours
Boost System
Battery Operation Voltage Vear 3.0 4 \
Low Power Shutdown
VeatLow | IOUT=300mA 9 3.1 V
Voltage
. VBAT=3.7V,VOUT=5.0V,
Switching battery input ]
lgaT fs=1.5MHz(without 4 6 mA
current
indicator, VOUJayjthout load)
VBAT=3.7V O0A 5.0 5.1 5.2
DC Output Voltage VouTt -
VBAT= A 4.85 5.1 5.2
Output Voltage Ripple AVout | VBAR3.0V™ 50 100 150 mV
Boost Output Current lvout W 0 300 mA
Boost Overcurrent Shut
Ishut \VBAT=3)0V~4.4V 0.7 0.8 0.9 A
Down Threshold ,
Load Overcurrent Detect Dyfation of output voltage
) Tuvp 30 ms
Time under 4.2V
Control System &
Switch Frequ& fs Discharge switch frequency 1.3 1.5 1.6 MHz
&
PMOS esista}ai 450 mQ
) 4 'DSoN
NMOS On Resian 330 mQ
Vcc Voltage VCC | VBAT=3.7V 3.1 3.3 V
Battery Input Standby
IsTB1 VIN=0V, VBAT=3.0-4.2V 15 20 25 uA
Current
Shipping Mode Standby
Iste2 VIN=0V, VBAT=3.0-4.2V 1 2 3 uA
Current
IO Driving Current Igpio 4 6 8 mA
Light Load Shut Down
. Ticadp | Load current less than 4mA 7 8 9 s
Detect Time
V1.00 Email: service@injoinic.com 9/22 Copyright © 2022, Injoinic Corp.



mailto:service@injoinic.cn

() zmEnE IP5518V

) VBAT=3.7V, The load current of
Light Load Shut Down
Iplout both headphones must be less 3 4 5 mA
Current
than Iplout to shut down.
Short Press On Key Wake
. Y Tondebos 100 300 | ms
Up Time nce
Long Press On Key Wake
i Tkeylight 2 3 s
Up Time
Thermal Shut Down . .
Tote Rising temperature 130 140 150 C
Temperature
Thermal Shut Down ® .
) ATotp 30 4 0 C
Hysteresis
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12 Function Description

12.1 Boost
IP5518V integrates a boost dc-dc converter with 5V/300mA output, 1.5MHz switching frequency. To avoid

large rush current causing device failure , it is built in overcurrent, short circuit, overvoltage and over temperature
protectionfunction, ensuring the reliability and stability of system operation.

IP5518V Boost Efficiency

100
95
‘l
90
85
——3 1\
80 — 730\
75 3.3V
. —3 4\
X 70 3.5V
< 65 3.6V
—— 3 7\/
60 — 3.8V
55 —— 3 0\/
—— 4 (\/
50 4.1V
45
40
0 50 100 150 200 250 300
lour(mA)
rel\_IPEENY B
Igure IP Boost Efficiency Curve
IPS518V Boost V-I
5300
~—
5100 —_—31V
4900 3
3 3\/
4700 —3 4\
/4500 35V
= c— 3. 6\/
€
= 4300 —13.7V
3
> 4100 et
3 Q\/
3900 —_—0v
3700 4.1V
— ) \/
3500
0 50 100 150 200 250 300

lour(MA)

Figure5 [P5518V Boost Output V-l Curve
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12.2 Charge
IP5518V integrates a linear lithium battery charger. When the battery voltage is less than 3V, precharge with

0.1 CC; when the battery voltage is greater than 3V, enter constant current CC charging; when the battery voltage
is close to 4.2V/4.3V/4.35V/4.4V, enter constant voltage charging. When the charging is accomplished, once the
battery voltage falls under 4.1V, battery charging stage will be restarted.

IP5518V supports max 500mA linear charging, According to the IC temperature and input voltage, IP5518V
can intelligently adjust charging current.

IP5518V can select the constant current charging current of the battery by connecting different resistors on
the 100 pin.

charging current

16 200mA
100 7
300m

R6 0

SOOW\A

Figure6 Constant Charging Current Setting Circuit

t. Wh
simultaneous charging and discharging. n theNRattery voltage is less than 3.1V, it does not support

IP5518V has a built-in power path manag attery voltage is greater than 3.3V, it supports

simultaneous charging and discharging, tt

VOUT

CHARGER

{j BOOST
>

Figure7 1P5518V Power Path Diagram
*|P5518V cannot indicate the overvoltage state of VIN after VIN exceeds 6V. This kind of lamp display needs
to be realized with additional circuit, Please contact INJOINIC technical support department.
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VIN

R17
100K
ADC_IO IP5518V

R18
20K

Figure8 [P5518V detection overvoltage diagram
12.3 Battery level display
IP5518V has a built-in power algorithm, which can accurately display the remaining b
to the cell capacity.

IP5518V can support 1/2/3/4 LED battery indicator, and the system can aut jcally idepify several LED
modes.

lights need to be customized separately. Please contact INJOINIC tec

12.3.1 LED light display mode

1 LED Mode ode
3 LED Mode 4 LED Mode
)Figure9 LED Mode Seleciton Circuit
m 4 ode
Dischar; .
ttery capacity(c)(%) LED1 LED2 LED3 LED4
C=275% on on on on
50%=<C<75% on on on off
25%=<C<<50% on on off off
3%<C<25% on off off off
0%<C<3% 1Hz blink off off off
Charge
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Battery capacity(c)(%) LED1 LED2 LED3 LED4
full on on on on
75%=<C on on on 0.5Hz blink
50%<C<75% on on 0.5Hz blink off
25%<C <50% on 0.5Hz blink off off
C<25% 0.5Hz blink off off off
B 3 LED Mode
Discharge
Battery capacity(c)(%) LED1 LED2 LED3 p
C=266% on on \ ,
33%<C<66% on on off )
3%<C<33% on Afiff
0%<C<3% 1Hz blink off off
Charge )
7
Battery capacity(c)(%) ,(ED1 LE LED3
75%<C ,& on on
66%<C <1009 &n on 0.5Hz blink
33%=<C 3 o( 0.5Hz blink off
C 3&) 0.5Hz blink off off
M 2LEDMode 7
A state LED1 LED2
1 chjarging 0.5Hz blink off
. full on off
disch§;ge dischareging off on
low off 1Hz blink
B 1LED Mode
state LED1
charge charging 0.5Hz blink
full on
discharge | dischareging on
low 1Hz blink
12.4 NTC

IP5518V support NTC function used for battery temperature detection. NTC pin outputs 20uA current then

detects the voltage on NTC resistance to determine the present battery temperature.

V1.00
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03 14

R7 Rntc
82K 100k@25C
B=3950

Figurel0 NTC Circuit PY
Under charging state:

Voltage on NTC resistance is higher than 1.3V meaning the battery temperature f§*unde entigrade, then
stop charging the battery;

Voltage on NTC resistance is lower than 0.57V meaning the battery temp is alybve 45 centigrade, then
stop charging the battery;
Under discharging state:

Voltage on NTC resistance is higher than 1.42V meaning the ba teghperature is under -10 centigrade,
stop discharging;

Voltage on NTC resistance is lower than 0.57V medhing the battery temperature is above 45 centigrade, stop
discharging.

If NTC function is not required in the sch he | i all be connected 51K to GND. 103 pin shall not
float, otherwise abnormal charging and disc
12.5 plug-in/plug-out detectio

Once detecting the insertion of¢the e e IP5518V wakes up from the standby mode and turns on

ing mayg be caused.

the boost 5V to charge the earpho iminagjing the button operation and supporting the buttonless mold

VOUT pin voltage has 0 pns: 5V, VBAT, and 2.4V. The standard standby VOUT output voltage is 2.4V,
and other specifi

2. If IP5518¥ can enters standby mode , but the earphone cannot enter the standby mode, then gradually
reduce the R1.

3. If IP5518V can enters standby , but it can not be waked up by the earphone’s plug-in, then gradually
increase the R1.

4. Repeat steps 2/3 until you find a suitable resistor R1, which makes IP5518V can enter standby mode, and
the earphone can enter stanby mode,and IP5518V can be waked up by the plug-in of earphone.
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VouT
PHONE L
PH1 L
P} = |
R1 %

T

NMOS1

Figurell [IP5518V Earphone Standby Resistance Adjustment Plagra
12.6 Earphone communication function
IP5518V supports UART communication function of two independent ch@an an communicate with

various earphone solutions.

As each Bluetooth headset solution has its own communicatidh mode, h€ hardware circuit and software
code need to be customized. If you need such functions, Please contac OINJL technical support department.
12.7 VCC

The VCC is an internally integrated 3.1V LDO. It{ load capacity is 30mA. A 2.2uF capacitor needs to be

connected in parallel between VCC and GND. x

V1.00 Email: service@injoinic.com 16/22 Copyright © 2022, Injoinic Corp.



mailto:service@injoinic.cn

() zmEnE IP5518V

13 Typical Application Diagram

C1 10uF
S — VIN
PHONE L J_CZ Ji‘
Imu = |—:|_
_@ L1 1 L |51R 1uF
PHONE R 2au | = =

C4 2.2uF Micro USB

|
[
[
vce R15 S10R v

% R2
R1 =
PH2_R

EPAD GND

20 N
19 VCC

1 T (18 )
- PH1 L O
— 2 | [17 |
D4 013 = pss18y (161
A\ N R14
1012 QFN24
W—\/\M—‘—E
K \/W 1011 3 12 |
03 R13
— 1010 & [13 ]

104 12

Note:

1. R11/12/13/14 Please &4
2. If NTC function is no
3\

the reSigtange’value according to the actual LED lamp brightness
R7 ngeds to be 51K resistor

gsponding resistance according to different Bluetooth headset solutions
e of 0603 package size and withstand voltage not less than 35V, and R8 also

Figurel2 IP5518V Typical Application Diagram
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14 PCB LAYOUT

1. VIN capacitor should be placed close to VIN PIN, The ground loop should be as short as possible:

m- circuits for power supply, this

2. VCC capacitor placed close to the VCC pin, When externally connect
branch needs to be led out from behind the VCC capacitor and connected in series with a current limiting resistor:

3. VOUT capacitorglaced ¢ to the VOUT pin:

e\
®
*
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4. BAT and CSIN pins are shorted together as the positive terminal of the linear charger output connected to the
battery. The wiring width needs to be increased to reduce the line resistance to ensure the passage of large
current; BAT capacitors should be placed as close to the chip as possible:

v

5. LX PIN is the connection PIN between the internal boost circuit and the inductafic

a T Y X X )

There is #high-frequency
switch signal on the LX wiring, so the wiring should be as short and straight as MS :
- -

6. It is forbidden to layout any other detwo er the 5518 chip. Only GND vias need to be drilled
under the EPAD:
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15 IC Mark description

Q
IP5518VA¢Q'

XXXXXXXX
O

Note:

I. Q@ —{Injoinic Logo

2~ IP5518V —Part Wumber

3+ XXXXXX —Ma cture number

4. ) - 1 location
Figural3 18V Mark description

&
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16 Package
D2
D JLn
| T
I - URCAVHEAALY.
1 | —) —
| N = p— T
2 l 2 0
| [ G
|
| I N S Pl q°,
| B -
| D) d
: oy M e
| = -
| ,fﬂﬂﬁﬂ NN
TCRVIEW EXPOSED THERMAL  /
PAD ZONE ) Nd
BOTTOM VIEW
7
o L[] ‘f /
<
SIDEVEW
M .. AN y4
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.18 0.25 0.30
& c 0.18 0.20 0.25
'§ 3.90 4.00 4.10
D2 2.40 2.50 2.60
e 0.50BSC
Ne 2.50BSC
Nd 2.50BSC
E 3.90 4.00 4.10
E2 2.40 2.50 2.60
0.35 0.40 0.45
0.30 0.35 0.40
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17 IMPORTANT NOTICE

INJOINIC TECHNOLOGY and its subsidiaries reserve the right to make corrections, enhancements,

improvements and other changes to its semiconductor products and services. Buyers should obtain the latest
relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to INJOINIC TECHNOLOGY's
terms and conditions of sale supplied at the time of order acknowledgment.

INJOINIC TECHNOLOGY assumes no liability for applications assistance or the design of Buyers' products.
Buyers are responsible for their products and applications using INJOINIC TECHNOLOGY's components. To

minimize the risks associated with Buyers' products and applications, Buyers should provide uateﬁesign and

operating safeguards.

Buyer acknowledges and agrees that it is solely responsible for compliance wifh"all | regulatory and
safety-related requirements concerning its products, and any use of INJOINIC TEC LOGY's c@gmponents in its
ay provided by INJOINIC

» to create and implement

applications, notwithstanding any applications-related information or suppor

warranties, conditions, limitations, and noti TECHNOLOGY is not responsible or liable for such altered
documentation. Information of third pa
nt from time to time. The actual parameters of the product
may vary due to different models or o i his document voids all express and any implied warranties.

parameters stated by INJOI Y for that component or service voids all express and any implied
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