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IP5362

Support 3-way Type-C. PD3.0 and

Fast Charge protocol

Power Bank SOC

-precision power meters

1. Features <~ Support 1/2/3/4 LED power display, intelligent
identification of the number of LED power
*  Support multiple ports simultaneously display lights
<> Output Connector: Optional USB-C/USB-Ax1, <~ Support 88/188 nixie tube
USB-Ax1 ¢ Multiple pin selection functions
& In/Out Connector: USB Cx2 <> Support pin selection of battery ca and
* Fast charge voltage ) )
< Every port support fast charge <~ Supports pin selection of LE e
— Input/output fast charge protocol: mode
(F)CP, A';C’ PE I <~ Supports pin selectio
—Output fast charge protocol: ;
QC2.0/QC3.0, SCP . giigf rth;’.”r mode
< Integrated USB-C DRP protocol, support
. temperatlre loop thrgsheld@ of chip
input and output fast charge «  Other f
< PDO: 5V@3.0A. 9V@2.22A. & Supports
12V@1.67A. 5V~11V@2A 4 Supports L
< Support BC1.2/Apple/ Samsung port auto detect of plug in and out
< Integrate communication of lightning input Intelligent identification load, light load
< PD input fast charge protocol: rge status indicator
Support PD2.0, PD3.0
- Support 5V, 9V, 12V voltage input Batto.ery NTC
<~ PD output fast charge protocol: Support 12C interface
Support PD2.0, PD3.0, PPS < VIntegrated torch-light driver
- Support 5V, 9V, 12V voltage outp Multiple protection,high reliability
- PPS support 5~11V adjustabléjolta <~ Input overvoltage and undervoltage
20mV / Step protection
< Integrated Physical Laye <~ Output overcurrent,overvoltage and short
- Supports BMC, hard circuit protection
* Charger <~ Battery overcharge,over discharge and
< Maximum chargi overcurrent protection
< <~ Over temperature protection
< Input/ Output battery temperature protection
< 4kV ESD,input voltage up to 20V ( including
CC pins)
* Low BOM cost
< Integrated switch power MOSFET
< <~ Single inductor for charging and discharging
¢ Package size: QFN48 (6mm x 6mm,
0.4pitch)
< Output current: 2. App"cations
5V@3.1A. V@2.22A.
12V@1.67A. 10V@2.25A * Power Bank, Portable Charger
<~ Synchronous switch discharge efficiency * Smart Phones, Tablets and Portable
>95%(Condition: 5V@2A) devices
< Support line loss compensation
* Power display
< Integrated 14bit ADC to support high
V1.00 Email: service@injoinic.com 1/51 Copyright © 2024, Injoinic Corp.
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3. Description

IP5362 is a highly integrated power management SoC that supports FCP, AFC input/output fast
charging protocols, USB-C PD2.0/PD3.0 input/output protocols, USB-C PD3.0 PPS output protocols,
QC2.0/QC3.0, SCP output fast charging protocols, integrated synchronous step-up/step-down converter,
Li-lon battery charging management, and battery level indication. Compatible with BC1.2, Apple,
Samsung mobile phone fast charging.

The IP5362 requires only one inductor to implement the buck and boost functions, afidfean b
applied with very few peripheral devices to realise a complete solution for fast-charging mok
easy to achieve a compact overall solution and reduce BOM cost.

The IP5362 supports dual USB-C, one USB-A or optional USB-C output, and one put at
the same time. Fast charge is supported when any output is used independ e 0 or more
outputs are used simultaneously, only 5V is supported.

The 1P5362's synchronous switch discharge system supports
and can maintain an efficiency of more than 90% at a low battery
automatically enters the sleep state to reduce power consumption.

The IP5362's synchronous switching charging syste m charging power of 18W
and a maximum charging current of 5.0A on the battery side. And built-in chip temperature, battery
temperature and input voltage control loop, intelligent fégulation offgeharging current.

The IP5362 has a built-in 14-bit ADC that ac attery voltage and current. Using the
built-in power calculation method, the batt n can be accurately obtained, and the
battery power curve can be customized to acc lay the battery power. In addition, the IP5362
supports peripheral resistance PIN op voltage and battery capacity.

IP5362 supports 1/2/3/4 LEDQlight er display mode, according to the hardware connection
intelligent identification of LED numbe ort 88, 188 and other digital tube power display mode. In
addition, the IP5362 also s 2 pefipheral resistance PIN option to set the display mode of LED or
nixie.

The IP5362 alsQgsu netion and 12C communication interface, which can further expand
the function of its appli

ower of 22.5W,
5W. When unloaded, it
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4. Reversion History
Change to Reversion V1.00 (Oct 2024)

®  PrelimiNary FEIEASE..........u ittt e ettt e e s e e e e e e s e e e s
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5. Typical Application

35| 49
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Figure 1 Simplified Application
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6. IP Series Products List
6.1. Power Bank IC

IC Part Charge/Boost Power Main feature Package
o Boost Charge LED 12 | DC G ac PD3.0 | Super | UF Package Compati
Power Power number C P IPPS | charge | CS bility
IP5303T | 5VMA 5V/1A 1,2 - - - - - - -
IP5305T | 5V/MA 5V/1A 12,34 - - -
IP5306 | 5V/2.4A | 5VI2A 1,2,3,4 - - -
IP5306H | 5V/2.4A | 5V/2A 1,2,3,4 - - -
IP5306P | 5V/2.1A | 5VI2A 1,2,4 - - -
IP5316 | 5V/2.4A | 5V/2.4A 1,2,4 - -
IP5326 | 5V/2.4A | 5V/2.4A 1,2,4 QFN16
IP5407 | 5V/2.4A | 5VI2A 1,2,4 ESOPS8
IP5407H | 5V/2.4A | 5VI2.1A 1,2,4 - ESOPS8
IP5209 | 5V/2.4A | 5V/2.1A 34,5 - QFN24
IP5189T | 5V/2.1A | 5VI2A 12,34 - QFN24
IP5218 5V/1A 5V/1A 1,2,3,4 - - - QFN16
IP5219 | 5V/2.4A | 5VI2A 1,2,3,4 - - - QFN24
IP5310 | 5V/3.1A | 5V/26A | 1,234 - - - QFN32
IP5506 | 5V/2.4A | 5V/2A | Nixie Tube - - - ESOP16
IP5508 | 5V/2.4A | 5V/2A | Nixie Tube - - - QFN32
IP5320 | 5V/3.1A | 5V/2.6A | Nixie Tube - - - QFN28
IP5330 | 5V/3.1A | 5V/2.6A | Nixie Tube - - - QFN32
IP5328P 20W 18W v \ \ - - QFN40
IP5353 22.5W 18W v \ \ \ - QFN32
IP5355 22.5W 1 v | DoubleLines | S S - QFN32
IP5356 | 22.5W I’V | v | bowvleLines |V N N - QFN40 z
IP5356H | 22.5W Vv | v | poubletines | N N - | aFN4o §
IP5356M | 22.5W ieTube | v [ + | DoubleLines | \ \ - QFN40 o
IP5365 Nixie Tube | v | Triple lines S S \ \ QFN48
IP5358 Nixie Tube | - v v \ \ \ - QFN48
IP5561 18W Nixie Tube [ v | V \ J J - QFN48
IP5569 18W Nixie Tube | v [ V J J J - QFN60
IP5362 20W Nixie Tube | ¥ | + | Triplelines \ V \ - QFN48
IP5385 65W 65W Nixie Tube | ¥ | + | DoubleLines [ \ S \ QFN48
IP5386 45W 45W Nixie Tube | ¥ | + | DoubleLines [ \ S - QFN48
IP5389 100W 100W Nixie Tube | ¥ | + | DoubleLines [ \ S - QFN64
IP5389H 100W 100W Nixie Tube | ¥ | v | DoubleLines [ \ \ - QFN64
V1.00 Email: service@injoinic.com 7/51 Copyright © 2024, Injoinic Corp.
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6.2. IP5362 Common Customized Model Description

Fast PD Third Route PD
battery level
charge Charging Ultra-low Lighting Function
IC Part No. display NTC 12C
status Maximum power lamp
setting pin CL OUTPUT PD
indicator Power
IP5362_ACCCO_LBZ_BA | Fixed LED LED4 o o o o ° °
IP5362_ACCCO_BZ_BA LED5 - o o o
IP5362_AACC_LBZ_BA Fixed LED LED4 o o o
IP5362_AACC_BZ_BA LED5S - o o o

Supported: o
Customisable:
Unsupported: -

o

V1.00
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7. Pin Configuration and Functions

VBUSG X 37

VING X 39
VOUT2 X140
VOUT2G K41
VOUT1G X142
VOUT1 X 43
CC1[X44
CC2 X 45

CL

DAT X147
DMA1 X148

71.

(2]
2
m
>

2
Z W
(O]
< >
X

X LED6
BAT

VSN
VSP
X VSYS

X VSYS
LEDS

IP5362
QFN48

24X FCAP
23X LED4

Pin Num

DESCRIPTION

A porgfast charging intelligent recognition DP pinout

A low-power mode EN control pin

B-C 3-port fast charging intelligent identification DM pinout

SB-C 3-port fast charging intelligent identification DP pinout

USB-C2 port detects CC3 pin

USB-C2 Port detection CC4 Pin

USB-C2 port fast charging smart identification DM pin

USB-C2 port fast charging smart identification DP pin

USB-C1 port fast charging smart identification DM pin

10 DPC USB-C1 port fast charging smart identification DP pin
1. 12, 26. 27 VSYS System input and output common node pins
13 NTC Temperature detection pin, connect to NTC temperature sensitive
resistor
14 LED1 Power display lamp driver LED1 pin, multiplexed to 12C SCL

V1.00
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15 LED2 Power Indicator Lamp Driver LED2 Pin, Multiplexed to 12C SDA
16 LED3 Power display lamp driver LED3 pin, multiplexed to 12C INT
17. 18, 19. 20. 21 LX DC-DC Switch Node, Connection Inductor
22 BST Internal high-voltage drive pin connected via capacitor to LX
23 LED4 E:tsglri\llz\;e;i:isplay lamp driver LED4 pin/fast charging indicator
24 FCAP PIN selector pin for setting battery capacity
25 LED5 Power display lamp driver LED5 pin / PIN selector pi ‘ ttinQ
LED display mode or digital tube display mode
28 VSP VSYS Current Sampling Positive, needs to be
from VSYS
29 VSN VSYS Current Sampling Negative
30 KEY Key detection pin, muxed to la
31 VCC Chip 3.3V voltage output pin
32 BAT Battery Powered Node Pin
33 LEDG ;?:vpeerr::j:);arsi/n;a r LE-D:CF;::) / PIN selection pin for smart
34 VSET PIN select pi voltage
35 AGND act with GND required
36 VBUS ut power pins
37 VBUSG utput NMOS control pins
38 VIN rt input/output power pins
39 port input/output NMOS control pins
40 B-C3 port output power pin
41 5B-C3 port output NMOS control pin
USB-A port output NMOS control pin
Power pin for USB-A port output
USB-C1 port detection CC1 pin
USB-C1 port detection CC2 pin
CL USB-C3 port detection CL pin
47 DAT Lightning cable decode pin/ PIN selector pin to set 2-hour normally
open mode or wireless charging mode
48 DMA1 USB-A port fast charging intelligent recognition DM pinout
49(EPAD) GND \I;i:/eGr'\?l;ound and heat sink ground, need to maintain good contact
V1.00 Email: service@injoinic.com 10 / 51 Copyright © 2024, Injoinic Corp.
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8. Internal structure block diagram

VOUT1 VOUT2 VIN VBUS

VIN VBUS

VOUT2G VBUSG

VSN

VOUT1 plug
in detect

9031
SASI

VIN input and

output fast — -
charging protocol VSvYS
HVCC LDO HvVCC

VOUT1 output

System
fast charging Togic
protocol control
VOUT2 output

fast charging
protocol osc
VREF/IREF

TYPEC &PD

VBUS input and
output fast
charging protocol

12C
interface

1034 10

LED -
§ g

Battery g I g KEY

level ElES 2 &WL

display g E 2 ED
g i

KEY
}7

Figure 3  Functional Block Diagram
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9. Absolute Maximum Ratings

Parameters Symbol Value Unit
Input Voltage Range Vins VBus -0.3~16 \Y
Junction Temperature
P T, .40 ~ 150 C
Range
Storage Temperature
ge ‘emp Tstg .60 ~ 150 C
Range
Thermal Resistance C
. . Bua 35
(Junction to Ambient)
ESD (H Bod
(Human Body ESD 4

Model)

*Stresses beyond those listed under Absolute Maximum Ratings may cause permanent

Exposure to Absolute Maximum Rated conditions for extended periods ma

*Voltages are referenced to GND unless otherwise noted.

10. Recommended Operating Conditions

evi

Parameter Symbol Max. Unit
Input Voltage VN, VBus 14.0 \Y
Battery Voltage VAT 4.4 \Y

*Devices’ performance cannot be guaran

ing beyond those Recommended Operating Conditions.

V1.00 Email: service@injoinic.com
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11. Electrical Characteristics

B4, TA=25°C, L=2.2uH, VBAT=3.8V

Parameter Symbol Test Conditions Min. Typ. Max. | Unit
Charging System
Input voltage VBus 4.50 5/9/12 14.00 \Y
Input Over Voltage Vsus 14.00 \
4.19 4.22 ve®
4.29 4.32 \Y
NMC battery
4.34 4. \Y
Constant Charge v
VTRGT
Voltage Vv
\Y
LFP battery
\Y
\Y
A
lcHra A
Not PD
1.65 A
I
Charge Current e lppo*0.9 [ lppo™.1 | A
2.70 3.00 3.30
2.00 2.22 2.45
1.50 1.67 1.85
Trickle 60 mA
Current Vin=5V, Vpar=2.80V 250 mA
Trickle NMC battery 2.90 3.00 3.10 \Y
Stop LFP battery
Charge
ISTOP 250 400 550 mA
Current
Recharge
Voltage VRCH VTRGT*O AV \
Threshold
Ch Safet
. arge ey Tenp 20 24 27 Hour
Time
V1.00 Email: service@injoinic.com 13 /51 Copyright © 2024, Injoinic Corp.
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Boost System

IP5362

BAT
voltage LFP battery 2.70 3.75 Y%
Batte input Vear=3.7V , Vour=5.1V ,
At BTV out 3.00 5.00 mA
current lout=0mA
QC2.0 , Vour=5V@1A 4.95 5.12 5.23 \Y
QC2.0 , VOUT=9V@1A 8.70 \V
V
DC output T laczo0 , Vour=12V@1A 11.60 vV
voltage
QC3.0 , @1A 4.95 V
Vsrep | QC3.0
VBAT=3.7V, VOUT=5.0V,
Fs=350kHz
Output It VBAT=3.7V, VOUT=9.0V,
.upu voltage AVour 3 OouT=9.0 0 my
ripple Fs=350kHz
VBAT=3.7V, VOUT=12V,
200 mV
Fs=350kHz
VOUT=5V 3.10
Boost output =
g ot | Vour=9V 2.00
current
VOUT=12V 1.50 A
’ 95 %
Boost efficiency ' 93 %
Vour=12.0V ,
ouT 92 %
Boost 3.40 4.00 4.40
overcurrent sh VBAT=3.7V, Vour=9V 2.25 2.60 2.90
down t VBAT=3.7V, Vour=12V 1.70 1.90 2.20
shutdo VBAT=3.7V 30 60 100 mA
current
Load overcurrent Duration of output voltage
. Tuvo 1 ms
detect time under 4.2V
Load short circuit Output voltage consistently
T 150 200
detect time | ess than VBAT HS
Control System
Switch frequency Fs Discharge switch frequency 250 350 450 kHz
V1.00 Email: service@injoinic.com 14 /51 Copyright © 2024, Injoinic Corp.
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Charge switch frequency 500 600 700 kHz
NMOS
_ on Up NMOS 9 1 | ma
resistance ]

DSON

NMOS
_ on Downr NMOS 9 1 | ma
resistance
VCC tput
U vee | vBAT=3.7V 3.30 Y,
voltage
Battery port VBUS=0V , VBAT=3.7V ,

Iste 70 MA
standby current average current ‘
VCC output

PU T 1eeoo | VBAT=3.7V 40 50 A
current
LED  displa .
. y ILo Voltage decrease 10% mA
driving current

I3
Total load - Light The load current is consistentl
load shut down | T1ou Y1 44 s

. less than 60mA

detect time
Output port light
load shut down | T2aq 4 16 18 S
detect time
Short press on
key wake up Tonpebou 60 100 200 ms
time e
Thermal shut
down Totp Risin 130 140 150 C
temperature
Th [ hut

erma s_u ATor 40 °C
down hysteresis
V1.00 Email: service@injoinic.com 15/ 51 Copyright © 2024, Injoinic Corp.
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12. Function Description

12.1. Low Voltage Lockout and Activation

IP5362 in the first access to the battery, the chip is in a locked state, the lowest bit of the power lamp
or digital tube digits flash 3s; in the non-charging state, if the battery voltage is too low is triggered by a
low-power shutdown, the IP5362 will also enter the locked state.

In order to reduce static power consumption, IP5362 does not support mobile phone insertion
detection and cannot be activated by pressing the key when the chip is locked. At this time, th
can not activate the boost output, the lowest bit of the power lamp or digital tube digits{®
prompt.

When the chip is in the locked state, charging must be accessed to activate the chi

12.2. Charge

IP5362 integrates trickle, constant current and constant voltage ch
automatically match different charging voltage specifications:

® NMC battery:Trickle charge is used when the battery volta
is used when the battery voltage is =3V,
LFP battery: Trickle charge is used whe e battery voltage is <2.7V; Constant current
charging is used when the battery voltage i
Constant voltage charging is used wh

e same time, when charging and discharging at the same time in
5V mode; when charging and discharging at the same time in

ing current
harging current adaptive function. IP5362 integrates input under-voltage loop,
tively adjust the charging current according to the input voltage; integrates intelligent
rging protocol function, which can match different charging currents according to the
integrates intelligent recognition of input PDO function, which can intelligently match the
input current according to the PDO.
® |Intelligently adjusts the charging current according to the input undervoltage loop;
The IP5362 integrates an input undervoltage loop control system that monitors the input voltage in
real time and dynamically adjusts the current. When the input voltage falls below a preset threshold,
the chip will automatically implement a gradient charging current decay algorithm to ensure the
safety and stability of the charging process.

V1.00 Email: service@injoinic.com 16 / 51 Copyright © 2024, Injoinic Corp.
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® Intelligent matching of charging current based on DPDM protocol and Type-C CC protocol
detection results;
IP5362 is equipped with a multi-protocol intelligent recognition engine, which enables intelligent
matching of charging current according to the input protocol.
The final charging current is determined by IMax(DCP, CC) optimisation algorithm. The charging
current adaptive adjustment mechanism is shown in the table below:
Chart 1 Charge current adaptive matching table

Theoretical Theoretical
DPDM test CC test charging DPDM test CC test ing ¢
results results current results results
default 2.4A default
Apple 2.4A CC1.5A 2.4A Samsung 2.0A
CC3.0A 3.0A
default 2.0A
Apple 2.0A CC1.5A 2.0A Float .
CC3.0A 3.0A 3.0A
default 1.0A
Apple 1.0A CC1.5A 1.5A
CC3.0A 3.0A
® |Intelligently matches the charging current to\the PDO br@adcast by the adapter;
i ing table
Adapter Broadcast PDO heoretical maximum charging current
15W (5V@3.0A\9V@1.67A\1I2V@1. 15W (5V@3.0A\9V@1.67A\12V@1.25A)
18W (5V@3.0A\9V@2.0A\12 . 18W (5V@3.0A\9V@2.0A\12V@1.5A)
20W (5V@3.0A\9V@2.22A 20W (5V@3.0A\9V@2.22A\12V@1.67A)
25W (5V@3.0A\9V@ . 20W (5V@3.0A\9V@2.22A\12V@1.67A)
Non-P'p 18W (5V@3.0A\9V@2.0A\12V@1.5A)

integrate high-voltage output synchronous switching converter system with a
of z. It supports a wide voltage range output of 5V~12V. f#kEE 115 75N
2V@1.67A.

over-volta over-temperature and other protection functions, which can ensure stable and reliable
operation of the system.

The output current of the discharge system can be automatically adjusted with the
temperature to ensure that the chip temperature is below the set temperature.
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IP5362 VOUT=5V Efficiency Curve
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Figure 4 VOUT=5V Efficiency Curv

IP5362 VOUT=5V V-I Cdrve
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Figure 6 1P5362 VOUT=9V Efficiency Curve
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9400 IP5362 VOUT=9V V-I Curve
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Figure 7 IP5362 VOUT=9V V-l Curve

IP5362 VOUT=12V Efficiency Cdrve
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= BAT=4.2V

100
98
96
94
92 BAT=3.2V
90

88 BAT=3.8V
86

n(%)

™N

BAT=4.2V

1500 2000

/T
l! BAT=3.2V

e BAT=3.8V

= BAT=4.2V

0 500 1000 1500 2000
IOUT(mA)

Figure 9 IP5362 VOUT=12V V-I Curve
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12.4.USB C

IP5362 integrated USB C DRP port, auto-switching the internal pull-up and pull-down circuit on CC1
and CC2 by distinguishing the role of the attached device. Support Try.SRC function, when the attached
device is also DRP device, IP5362 will supply power for the opposite device.

When worked as DFP, the output current can be set as three levels; when worked as UFP, the current
capability from the opposite device can be detected.

vee
2
| VREF1 Ip_3P0
.
| VREF2 cei/ce2
Rd
7VREF3
Figure \ it
- pull-down ability
Value
330pA
5.1kQ

Comparator Threshold of pull-up Ip

Minimum Voltage Maximum Voltage Threshold
Powered cab 0.00V 0.75V 0.80v
0.85V 2.45V 2.60V
2.75V

Chart5 Comparator Threshold of Pull-down Resistor Rd

Detection Min voltage Max voltage Threshold
vRa -0.25V 0.15vV 0.20v
vRd-Connect 0.25V 2.04V
vRd-USB 0.25v 0.61V 0.66V
vRd-1.5 0.70v 1.16V 1.23V
vRd-3.0 1.31V 2.04V
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Expose as Source

Expose as Sink ——

—

DRP Timing

<— dcDFP.DRP - tDRP
<— tDRPTransition

<— tDRPTransition

tDRP

Figure 11 USB C detects cycl

Chart 6

USB C detects cycle

Minimum | Maximum

De ion

tDRP 50ms 100ms
at a DRP shall advertise Source
dcSRC.DRP 30% 70%
RP shall complete transitions between Source
tDRPTransition Oms 1 , P ,
roles during role resolution

tDRPTry 75ms ait time associated with the Try.SRC state

tDRPTryWait Wait time associated with the Try.SNK state
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Connection State Diagram: DRP with Accessory and Try.SRC Support

3 Orientation Supported
— OrientedDebug

. \ DebugAcc And Orientation
Directed from Removed Accessory.SRC Detected
any state ErrorReco\v —

DebugAcc Removed [ UnorientedDebug
= Accessory.SRC

tErrorRecovery
|

~__ Directed from
‘ any state

AudioAcc Removed
Unattached.SRC
le Connection
Unattached.SNK

Connection Removed
for tPDDebounce

Directed from
any state Directed from
any state -

Dead

Battery
<Oisabled/

VBUS
Removed

Connection

Connection
Removed

Detected

Detected for
tCCDebounce

Source Detected for
tCCDebounce and

A\ VBUS Detected/’—* Sink Detecfed

DebugAccessory
SNK

Sink Dectected for
tCCDebounce

Source Detected
for tCCDebounce Salifca hint

and VBUS Detected for
Detected tPDDebounce

DebugAcc Detected
for tCCDebounce
and VBUS Detected

. VBUS De
Received PS_RDY

from original Source

for USB PD PR_Swap

VBUS
Removed

12.5. PD protocol

The IP5362 integrats
protocol (PHY), and

ivery’ PD2.0/PD3.0/PPS protocols, an integrated physical layer
ional marking codec (BMC) module.

PD2.0/PD3.0 protocol, and the output support PPS protocol.
IP5362 input/ port 5V, 9V, 12V three gears, %ith) & PDO > #f 5V@3.0A, 9V@2.22A,
12V@1.67A, . 2A, support 22W power output.

rts multiple specifications of fast charging protocols: PD2.0/PD3.0/PPS, QC2.0, QC3.0,
FCP, AFC, , Apple, Samsung.

Charging IP5362 can support FCP, AFC fast charging input, but does not support QC2.0, QC3.0
function or external fast charging protocol chip. Since FCP, AFC are fast charging handshake request
through DP/DM, it can no longer support FCP, AFC fast charging if other fast charging protocol chips are
added.

When IP5362 is charging mobile phones: it automatically detects the fast charging timing on DP and
DM pins, intelligently identifies the type of mobile phone, and can support mobile phones with
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QC2.0/QC3.0, FCP, AFC, and SCP protocols, and supports Apple 2.4A mode, Samsung 2A mode, and

BC1.2 common Android 1A mode.

For Apple 2.4A mode: DP=DM=2.7V
For Samsung 2.0A mode: DP=DM=1.2V
For BC1.2 1.0A mode: DP short to DM
Under BC1.2 mode, when the DP voltage is detected in the range of 2V ~ 0.325V for 1.25s, fast
charge will be initially determined, then the short status between DP and DM will be disconnected, and
DM pull-down 20kOhm to GND at the same time. After which, if in the following 2ms the DP voltage is in

range of 2V ~ 0.325V and DM lower than 0.325V, fast charge handshake is accomplished su
Then QC2.0/QC3.0 device can request for desired voltage according to the QC standards. 4
lower than 0.325V will force to exit the fast charge mode, the ouput voltage will fall backfto d

Chart7 QC2.0/QC3.0 output voltage request rule
DP DM e It
0.6V GND
3.3V 0.6V 9V
0.6V 0.6V 12V
0.6V 3.3V Continue Mode
3.3V 3.3V sustain

Continuous mode is supported by QC3.0, voltage

request under the continues mode.

n be adj

ed by 0.2V / step according to QC3.0

Chart 8 ed by each port of IP5362
USB-C1 | USB-C1 USB-C3 output USB-C3 output USB-A
Protocols | input output port Used as port Used as output
port USB-C port) USB-A port) port

QC2.0 - ° ° °
QC3.0 - ° ° ° °
AFC ° ° ° ° °
FCP ° ° ° °
SCP ° ° ° °

PD2.0 . ° ° - -
PD3. . ° ° - -
- ° Y - -
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12.7. Charge and Discharge Path Management

Standby:

If the USB-C port connected to the VBUS/ VIN pin is plugged into a charging power supply, the
charging function can be activated directly.

If the USB-C port connected to the VBUS/ VIN/ VOUT pins is plugged into a USB-C UFP device, the
discharge function can be enabled automatically.

If there is a key action and there is a load connected to the VBUS, VIN, VOUT1 and VOUT2 ports,

the corresponding output port will be turned on, otherwise the output port will remain off. ‘
Discharge:

When there is no key action, only the output port of the connected power equipme ill be don,
and the output port of the unconnected power equipment will remain closed. W, t current is
less than 60mA and continues for a certain period of time, the output potsi ate will be closed

automatically.

VBUS, VIN, VOUT1 and VOUT2 all support output fast chargi tion is a single inductor
solution, only one output voltage can be supported at the same time, utput port supports fast
charging output when it is turned on. When two or mor tput ports ed at the same time, the
output fast charging function will be automatically turn

As shown in the ‘Typical Application Schematic’,
mode, if other output ports are plugged into theewe

t port enters the fast charging output
62 will first shut down all the output
output ports that have the power device
connected, and at this time, all the output ports s rt the Apple, Samsung, BC1.2 mode charging.
is reduced to only one power device, IP5362 will
utput port of the existing power device only (this
function requires special attention to ut alignment, otherwise the automatic resumption of the

than 60mA and lasts for af
the standby state.

Charging and discharging at the Same Time:

When the USB port is plugged with both the charging power supply and the power-using device,
IP5362 will automatically enter the charging and discharging mode. In this mode, the chip will
automatically turn off the internal fast charging function, and then turn on the discharge path of the USB
port to supply power to the power-using device when the VSYS voltage is only 5V, and will not turn on the
discharge path of the USB port if the VSYS voltage is greater than 8V for safety reasons. In order to

V1.00 Email: service@injoinic.com 24 /51 Copyright © 2024, Injoinic Corp.




() Bz IP5362

ensure the normal charging of the power-using devices, IP5362 will increase the undervoltage threshold
of the charging loop to more than 4.9V to ensure the priority of power supply to the power-using devices.

During the charge-and-discharge process, if the charging power supply is disconnected, the IP5362
automatically switches off the charging function and then restarts the discharging function to reactivate
the phone's fast charging request. For safety reasons, the output voltage will be 0V for a short period of
time during the conversion process.

During the charging and discharging process, 1P5362 will automatically close the corresponding
discharge path if you disconnect the USB power-using device, or if the power-using device is full and
stops pumping power for 16s. When all the discharge paths are closed and the state returg ingle‘
charging mode, IP5362 will lower the undervoltage threshold of the charging loop andgg @ ally
reapply for fast charging to accelerate the charging of the mobile power.

12.8. Automatic detection of mobile phone

Insertion detection function:
IP5362 can achieve automatic detection of mobile phone insertign action. en the mobile phone is
inserted, it instantly wakes up from the standby state and turns on to charge the mobile

Fullness detection function:

IP5362 samples the output current of each US ADC, when the output current of a
single port is less than 60mA and lasts for 16s, itfwill a hut down that output port. When the
total current is less than 60mA and lasts for , it ga at the power-using devices of all output
ports are full or unplugged, and it will automatically, tur the boost output and enter the standby mode.

12.9. KEY

Figure 13 KEY circuit

The key connections are shown in Figure 13.

® Key duration longer than 100ms, but less than 2s, is short press action. Short press will turn on
the power display lamp and boost output;

® Akey press lasting longer than 2s is a long press action with no function;

Keystrokes less than 30ms will not respond;

® Two consecutive short presses within 1s will switch off the boost output, power display;
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12.10. WLED
KEY [X]
10kQ 20Q
—| ° WLED
o f Y
Figure 14 WLED circuit
The IP5362 supports a torch function that can be customised wi long pre the illuminated

WLED on or off;

12.11. Fast Charge state indication

LBZ series, LED4 pin can be used as drividgyfasti€harging indicator function. Whether charging or
discharging, the indicator will automatically light up ni the fast charging mode.

* The LED4 pin is not supported to drive th ing mode indicator when the BZ series PIN is
selected as LED mode.

62 LED Model Fast Charge Indicator Circuit

12.12. Coul
he

and battery level display

uilt-in power meter function for accurate battery power calculations and supports
a variety, of er displays:
° D display: support 1-lamp, 2-lamp, 3-lamp and 4-lamp display, can intelligently identify the
number of LED power display lamps according to the hardware connection.
® Digital tube display: support 88, 188 and other digital tube power display.
IP5362 BZ series models support 188 digital tube display mode or LED lamp display mode by setting
the resistor connected to LEDS5 pin:
LEDS5 pin pull-down 1kQ to GND: recognised as LED light mode. Intelligent recognition of the number
of LED power display lights according to the hardware connection.
LEDS pin dangling: recognised as 188 digital tube mode.
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LED5S

Note: This LED mode does not support the LED4 pin
to drive the fast charging indicator light

R18

Display mode R18
LED 1kQ
Digital tube NC

12.11.2. Battery level display for LED mode
IP5362 1-lamp, 2-lamp, 3-lamp and 4-lamp power display lamp connection s

following connections.

1

LED3[X ‘ ‘
> s
LED2 006 §
LEDIB AN, D1 D2 D3
100Q
4LED MODE

|

2LED MODE1

Figure 16 Light display mode configuration circuit

LEDS;

KR

10kQ
LED2[3 I
10kQ
LED1 I
1LED MODE
LED3 '
X
LED2
100Q D1 DS“
LED1 vCC
3.3kQ
2LED MODE2

Figure 17 4LED, 3LED, 2LED, 1LED circuits
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Chart9 4LED display mode During charging

Battery capacity (C) (%) D1 D2 D3 D4
Fully charged ON ON ON ON
75%=C ON ON ON 0.6Hz Flash
50%=C<75% ON ON 0.6Hz Flash OFF
25%=<C<50% ON 0.6Hz Flash OFF OFF
C<25% 0.6Hz Flash OFF OFF ¢

Chart 10 4LED display mode During discharging

Battery capacity (C) (%) D1 D2 D3 D
C275% ON ON O ON
50%=C<75% ON ON 6] OFF
25%=<C<50% ON ON 6] OFF
3%<C<25% ON FF OFF
0%<C<3% 1.2Hz Flash OFF OFF
C=0% OFF OFF OFF
Chart 11 3LED di During charging

Battery capacity (C) (%) D2 D3

Fully charged ON ON
66%=C ON 0.6Hz Flash

33%=C<66% 0.6Hz Flash OFF

C<25% z Flash OFF OFF

art 12 3LED display mode During discharging

Batte i D1 D2 D3
ON ON ON
ON ON OFF
3%=C<33% ON OFF OFF
0%<C<3% 1.2Hz Flash OFF OFF
C=0% OFF OFF OFF
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Chart 13 2 LED display mode 1 is bi-color LED During charging
Battery capacity (C) (%) D1 D2
Fully charged OFF ON
66%=<C<100% OFF 0.6Hz Flash
33%=C<66% 0.6Hz Flash 0.6Hz Flash
C<33% 0.6Hz Flash OFF
Chart 14 2 LED display mode 1 is bi-color LED During discharging ‘
Battery capacity (C) (%) D1
66%=<C<100% OFF (@)
33%=<C<66% ON
C<33% ON F
C<3% 1.2Hz Flash OFF
C=0% OFF OFF

2 Lamp Mode 2 is displayed as:
When charging: D1 lamp flashes with 0.6Hz as a cycl
When discharging: D2 lamp is always on, when t olt

off), when full, it is always on.
than 3.2V 1.2Hz blinking (0.4s bright,

when charging: flashing at 0.6Hz (Of
When discharging: always o i

During discharging
Fullly charged Battery capacity Battery capacity
<5% >5%
100% 0-5% 5% -100%
( Constantly on 1.2Hz Flash constantly on
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125y | 206

NQC:B‘
mi(]
L0

B 2,67
PIN1 4,72
Ny
81%0,5
2.54%4=10.1

5223 4455

Chart 16 es Drive Pin and Digital Tube Pin Map Relationship

ay driver pin nixie tube pin note
The 5PIN Type LED1(14 PIN) 1 PIN
188 digital tube LED2(15 PIN) 2 PIN
; LED3(16 PIN) 3 PIN
LED4(23 PIN) 4 PIN
LED5(25 PIN) 5 PIN

LEDG6(33 PIN) 6 PIN choosable, 6 pin nixie tube
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12.11.4. Coulombmeter

IP5362 supports external setting of the initial capacity of the battery, using the integral of current and
time at the battery end to manage the remaining capacity of the battery, and can accurately calculate the
current battery capacity.

IP5362 external pin set battery initial capacity formula: battery capacity = RFCAP*0.632 (mAH).
Maximum support 60000mAH, larger capacity needs to be customised.

FCAP

Rrcap

Chart 17  Typical battery capacity con

Rcap resistance bat nitial cap mAh)=Rgcap*0.632(mAH)

7.9kQ 5000mAH

15.8kQ 10000mAH

23.8kQ 15000mAH

31.6kQ 20000mAH

39.5kQ 25000mAH

47.7kQ 30000mAH

63.2kQ 40000mAH
79kQ 50000mAH

94.8 60000mAH

geds to be converted to Q for calculation.

Note: The unit of RFCAP

12.13. Battery voltage selection (VSET)

The IP536 rnal setting of battery specifications by connecting a resistor through the
tery full voltage.

VSET

Rvset

Figure 20 Battery voltage selection configuration circuit
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Chart 18 Battery voltage selection config table

RyseTt NMC Battery LFP Battery
NC 4.20V 3.55V
62kQ 4.30V 3.60V
33kQ 4.35V 3.65V
10kQ 4.40V 3.70V

12.14. NTC function

IP5362 integrated NTC temperature detection function. IP5362 outputs a constant curre
pin and generates a voltage through an external NTC resistor connected to the pin, th
built-in ADC to detect the voltage at the NTC pin to determine the current temperature

* In the NTC pin to GND in parallel with the 100nF capacitor, the capacitor requires e chip
pin placement.

20uA/80pA

NTC [X]

— RNTC=10k
C1100nF

=3380

Figure 21 BatterfdNTC tection circuit

NTC output cerre

20pA

A

0.2v 1.2v

>

»
NTC PIN voltage

Figure 22 Relationship between NTC voltage and output current

® In orderto accurately differentiate the battery temperature detected by the NTC, the NTC uses a
current source switching type detection module:
If the output current at the NTC pin is 80 pA and the voltage at the NTC pin is detected to be greater
than 1.2V, the output current at the NTC pin switches to 20 yA;
If the output current of the NTC pin is 20 yA and the voltage of the NTC pin is detected to be lower
than 0.2V, the output current of the NTC pin switches to 80 pA.
® NTC temperature detection:
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State of Charge:

When the voltage of the NTC pin is detected to be lower than 0.39V, it indicates that the battery
temperature is higher than 45°C and the charging function is stopped;

When the voltage of the NTC pin is detected to be higher than 0.54V, it indicates that the battery
temperature is lower than 0°C and the charging function is stopped;

State of Discharge:
When the voltage of the NTC pin is detected to be lower than 0.24V, it means that the battery

temperature is higher than 60°C and the discharge function is stopped; ‘
When the voltage of the NTC pin is detected to be higher than 1.38V, it means tha @ ery
temperature is lower than -20°C and the discharge function is stopped;

® NTC function customization:
When the voltage of the NTC pin is detected to be lower than V, @ hat the battery

temperature is higher than 40°C and the full voltage is reduced by 0
When the voltage of the NTC pin is detected to be higher t
temperature is lower than 5°C and the charging current is reduced b

eans that the battery

Note:
(1) The 100nF capacitor on the NTC pin should beplaced close to the chip pin.
(2) If the solution does not require NTC, theq\IC ust be'grounded through a 10kQ resistor, not

floating or directly grounded.

12.15. Intelligent temperatu

The IP5362 has an intelligent te ra control function with built-in high temperature detection
s the input and output power according to the chip's internal
e chip's internal operating temperature below the set

protection. This function a
operating temperature,
temperature thresho

The IP5362 can
through the LEDG6 pin an

the temperature detection threshold by outputting 20pA current
ernally connecting different resistors Rr.p to GND.

Tep threshold R
70°C 10k
75°C 25k
80°C 45k

Rrie 85°C 60k
90°C 80k
95°C 95k

- 100°C 115k
105°C 130k

Figure 23 Intelligent temperature selection circuit diagram
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12.16. Always on mode

The IP5362 supports output normally open 2-hour mode configured via the DAT pin. In the 2-hour
mode, the output port will block the light load detection and keep the output open for 2 hours, which is
suitable for charging Bluetooth headsets, bracelets and other small-current power-using devices.

The IP5362's output normally open 2-hour mode is configured by pulling the DAT pin up to VCC.

VCC
DAT pin status Mode
Short circuited to VCC Output normally open TS
for 2 hours
DAT
Float standard

Figure 24 Normally open mode selection circuit diagray

After the IP5362 is configured to output normally-open 2-hour mo el
functions and indicators of the IP5362 will be changed, and the cafrespondi
shown in the table below:

Chart 19 Buttons/indicator lights Logic map

e standard key
mapping relationship is

Mode Click the button the | Normally open indicator light

Output normally Power on/ LED lights running one by one/
open for 2 hours | Normally open off Digital tube rotating in circle
Standard Power on Standard

12.17. Wireless chargin

IP5362 supports custo
supports an external wire

ing output mode. The wireless charging output mode
le on VOUT1, which works with the wireless charger to

The wireless cha
logic:
fast charging while charging and discharging to the wireless charging
1 supplies power to the wireless charging, it does not affect the VBUS or

u oltage loop threshold above 4.9V in order to satisfy the power supply to the priority
wireless charging module;

e The wireless charger chip sends a level to the KEY pin of the mobile power supply through GPIO.
The mobile power supply will judge the light and heavy load status of the USB port of the
wireless charger according to the GPIO status sent by the wireless charger, so as to turn off the
output of the mobile power supply into standby to save power consumption. This function does

not affect the default KEY function of IP5362;
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12.17.1. GPIO operation logic of wireless charging section

The VOUT1 port is connected to an external wireless charging module, which switches states
through interaction with the DPA1/DMA1/KEY pin of IP5362. The relevant circuit connection diagram is as
follows:

VOUT1 VBUS

DPA1 DP

DMA1 DM

IP5362

Wireless

charger output;
® wireless charger needs the mobile power when the GPIO is configured as low
200ms, IP5362KE
supply, can achi ch r self-wake-up function;

eless charging GPIO logic mapping table

Status

ireless charging GPIO status Note

High-resistance

High-level

High-level

200ms low-level

12.18. VCC
VCC is a normally open 3.3V LDO with a load capacity of 50mA.
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12.19. 12C

[2C connection mode:

LED3 %

| INT

|510kQ /\/\/\/ |||

LED2 ] SDA 3.3k0/\/\/\/ | vee

SLK 3.3kQ
LED1 %Kl: ANN— vee

Figure 26  1IC Application method

IP5362 supports 12C connection. If the connection is in the corres
will be automatically turned off and the 12C mode will automatically
connected to 12C mode, the INT signal is in a high resistance state
when working. Used to wake up the MCU.
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13. PCB Layout

Here below lists essential precautions that may affect the function and performance on PCB layout,
more details will be attached in another document if any.

13.1. Location of USB-A/USB-C1/USB-C2/USB-C3 output capacitors

The 2.2uF capacitor of the IP5362 USB-A/USB-C1/USB-C2/USB-C3 should be placed in parallel and
close to the USB socket, and more vias should be added close to the GND terminal of the capacitor to
reduce the current between the capacitor and the chip. The area of the circulation is show i ure$
C16,C17,C18, and C19.

ributed on both sides of the chip. Capacitors are required to be placed nearby
, and the VSYS pins on both sides are connected together on the PCB through
an 100mil) copper laying. As shown in Figures C6, C8, C9, C12. C7 and CP1 are

rs and can be NC.
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Figure 28 VSYS capacitor O

13.3. BAT/VCC /NTC capacitor

\J

Figure 29 BAT/VCC/VDD/NTC1 capacitor
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13.4. Sampling resistor

The chip samples the current flowing through the 5mQ resistor through the VSN and VSP pins to
achieve input and output current control, output overcurrent protection, and output light load shutdown
functions. Therefore, when drawing PCB, there are strict requirements for the routing of VSN and VSP
pins. When wiring, you must avoid signals with high interference. You must trace them to the inside of the
two pads of the 5mQ sampling resistor, and cannot be matched with VSYS or other There are any
overlapping traces in the path through which the current flows. Although VSP and VSYS are the same
network on the PCB, the pin routing must be separated.

A 100nF filter capacitor is required to be added to the VSN and VSP pins, and placed
chip pin as possible. At the same time, more vias should be added to the capacitor GN
reduce the circulation area of the current between the capacitor and the chip to enhanc
signal. anti-interference ability. As shown in Figures C11 and C10.

igure"30 Sampling resistor
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13.5. Sampling resistor to output MOS pipeline path

When IP5362 is discharged from multiple ports, it will determine whether the path is in a light load
state based on the voltage difference between the two ends of the path MOS. The voltage sampling node
is the S pole of the MOS tube and the sampling resistor VSN terminal. During wiring, copper foil is not
allowed to overlap in the four current output paths, otherwise there will be a phenomenon that one output
port is loaded and other output ports cannot be loaded lightly, resulting in the multi-port discharge being
unable to be restored to single-port fast charging.

Take VOUT1 as an example: When there is no current on VOUT1, no other current can fle Rroug
any trace from VSN to VOUT1. Otherwise, once current flows through, a pressure differ be
formed, which will be misjudged as VOUT1 upstream. The current out. The same prinCiplegapplies to
other output ports.

[ [ [ ] ] ]

T oy

@@=
LLL]

Y

re Current output path

@
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14. Typical Application Diagram

IP5362 only requires a small number of passive devices such as MOS tubes, inductors, capacitors,
resistors, etc. to achieve a complete function fast charging mobile power supply solution.

14.1. IP5362_ACCCO_BZ application

The IP5362_ACCCO_BZ solution supports 1 USB-A fast charging output, 2 Type-C fast charging
input and output, and 1 Type-C fast charging output.

35| 49

BATBST LX LX LX LX LX NC |1
IN5819
32| 22 21 200 19 18 17 Choose one of the two (4LED
| light circuit or digital tube circuits)
e
100nF < | BAT

VIN Rds(on)<20mQ 1>4A s AGND GND
| DMB Qi [Y[ }—67 q DPB EPAD Ky 30 R110kQ K1 '
DPB  Cs Hsf ove ‘
USB-C2 | CC3 2.2uF Ko oc4
cc4 ——& CC3
GND 39 4 VING
= 38 VIN R3 FCAP
FCAPE
33kQ
VBUS Rds(on)<20mQ 1>4A 10 VSET 70k
MG L = T }—69 4 DPC
I ——x DMC
DPC (7 5 Tempeﬂrature R5
USB-C1 [CC1 2.24F —x cC2 70€ 10k
co2 44 b ooq 75¢C 25K
EEa 7 e = =
VBUS 90°C 80k
= If NTC is required in the 95C 95k
application, 1 resistance shall be P
connected to th und at NTC pin 100nC 115k
VOUT2 Rds(on)<20mQ 1>4A 4 RNTC 1 B=3380 105°C 130k
I3[ I
| DMA2 @ " [ Light display mode R14
UsB-C3 | DPA2 2C26F LED 1kQ
h cL -2 CL co C9 capacitance Digital tube NC
— of NTC must be
GND VOUT2G 100nF  close to IC PIN. e —
pin status ode
c10 Output normally
- |12.2uF I Connect to VCC open for 2 hours
I ! Float Standard
C 10 capacitance of VCC |
VOUT1 Ras(on)<20mQ 154A must be close to IC PIN. | |
DMA1 Qa4 11 The total capacity value on |
—— the VCC network needs to |
USB-A1 87’231 2(2:5F be less than 3.3uF | |
22U |
R11100Q | l
LED5H2 5 | |
R10 1000 I
LED4 2 : |
R9 100Q
LED3 3| Digital tube | LED3 |
I
15 R81000 SMGt | |
VvsP LED25 | LED2 |
R7 100Q | R12 100Q
" 4 vsvs LED1 14 AAN—1 | LED1 |
S 12 0 vsys | R13 100Q I
26
I I VSYS SOD-123 packaging location | R14 1kQ I
= = = needs to be reserved LED5 }—’\A/\/—U\
cPs cPscp4 21w vsys D6 | |
220F 22uF22uF | |
| LED4 :
| I

Figure 32 IP5362_ACCCO_BZ application circuit
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BOM list
Recommended inductance model:
DC Resistance Heat Rating Saturation
DARFON PIN Thickness Inductance Tolerance (mQ) Current Current Measuring
(mm) (uH) DC Amp. DC Amps. Condition
Typ. Max. Idc(A)Max. Isat(A)Max.
SPM70702R2MESQ 5 2.2 +20% 9 10.2 10.5 13.5 100kHz/1.0V
SPM10102R2MESN 4 2.2 +20% 6 7 12 18 100kHz/1.0V
SHC1004-2R2M 4 2.2 +20% 7 9 12
No. Part Name Type Location
1 SMTIC QFN48 IP5362 U1
2 SMT capacitor 0805 22uF 10% 25V CP1 CP2 CP3
3 SMT capacitor 0805 22uF 10% 25V CP4 CP5 CP6 CP7
4 SMT capacitor 0603 100nF 10% 25V C1
5 SMT capacitor 0603 100nF 10% 25V C2
6 SMT capacitor 0603 100nF 10% 25V C3C4
7 SMT capacitor 0603 100nF 10% 25V C5C6C7C
8 SMT capacitor 0603 100nF 10% 25V 9 1
9 SMT capacitor 0603 2.2uF 10% 25V C10 1
10 SMT resistor 0603 10kQ 1% R1 1
11 SMT resistor 0603 20Q 1% 1 WLED function needs to
12 LED 5mm WLED D5 1 be customized
13 SMT resistor R3 1 Recap
14 SMT resistor R4 1 Rvser
15 SMT resistor R5 1 Rre
16 SMT resistor R6 1 NC
17 SMT resistor R7 R8 R9 R10 R11 5
18 SMT resistor R12 R13 2
19 SMT resistor R14 1
Sampling resistor
1206 5mR 1% R15 1
PPM<75
10 kQ@25°C B=3380 RNTC 1 RNTC
0603 D1 D2 D3 D4 4
YFTD2715AWPG-5D SMG 1 Choose one of two
chottky IN5819 D6 1
25 Inductor 2.2uH 10*10 L1 1
26 KEY SMT 3*6 KEY 1
27 USB C USB C CONNECTOR USB-C1 USB-C2 2
28 USB C Line USB C Line USB-C3 1
29 USB A AF10 8 USB USB-A1 1
30 8205S SOT-23-6 Q1 Q2 Q3 Q4 4 Rds(on)<10mR>=4A
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14.2. IP5362_ACCCO_LBZ application

The IP5362_ACCCO_LBZ solution supports 1 USB-A fast charging output, 2 Type-C fast charging
input and output, and 1 Type-C fast charging output.

35| 49

VIN Rds(0n)<20mQ 1>4A 8 AGND GND Battery capacity R3*0.632(mAH)
| DMB o I ——= DPB EPAD 30 R110kQ & K1 10000mAH 15.8k0
DPB C8 >;—E DmB KEYG ] 20000mAH 31.6kQ
USB-C2 | CC3 2.2uF Hs cc4
cca o f co 60000mAH (max) 94.8kQ
GND 1 ] VNG 3 FoAP
b 24
VN FCAP f
34 R4 NC
VBUS Rds(on)<20mQ 1>4A 10 VSET H
(Y[ ——=% DPC
%‘g i Q2 % pmc R5 80kQ
c7 45 LED6
USB-C1 [ CC1 2.2uF T CC2
b
CC2 37 CC1 DAT &
GND . 36 VBUSG
VBUS EN ©
- application, 10kQ re —
connected to the grol 100°C 115k
VOUT2 Rds(on)<20mQ 1>4A 4 RNTC 10kQ 105°C 130k
DMA2 i s P A NTCH _
DPA2 C6 - DMA2 DAT pin status Mode
USB-C3 [ — 2.2pF 46 | Connect to VCC Output normally
et et Co  Co capacitance | Float Standard
GND g voutze U1 100nF  ciose to I PIN.
= 40
vouT2 IP5362 C10capacitance of VCC must be
= ‘ close to IC PIN.
1
i
The total capacity value on the
VOUT1 Rds(0n)<20mQ 1>4A VCC network needs to be less
DMAT L Q4 L0 than 3.3uF
USB-A1 | DPA1 c5
GND 2.2uF
CP7
20uF
C4
100nF 11—
C3 |
|
100nF R12 100Q
LED1 14
R13 100Q
23 <
LED4 5 0
R11100Q D7
D6
NC SOD-123 packaging location
X X X LX LX I needs to be reserved
IN5819
21| 20 19 18 17|
|
[ - L1
2.2uH
i
100nF cP1|cP2|cP3
22uF |22uF | NC

Figure 33 IP5362_ACCCO_LBZ application circuit
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BOM list
Recommended inductance model:

IP5362

DC Resistance Heat Rating Saturation
DARFON PIN Thickness Inductance Tolerance (mQ) Current Current Measuring
(mm) (uH) DC Amp. DC Amps. Condition
Typ. Max. Idc(A)Max. Isat(A)Max.
SPM70702R2MESQ 5 2.2 +20% 9 10.2 10.5 13.5 100kHz/1.0V
SPM10102R2MESN 4 2.2 +20% 6 7 12 18 100kHz/1.0V
SHC1004-2R2M 4 2.2 +20% 7 9
No. Part Name Type Location
1 SMTIC QFN48 IP5362 U1
2 SMT capacitor 0805 22uF 10% 25V CP1 CP2
3 SMT capacitor 0805 22uF 10% 25V CP3
4 SMT capacitor 0805 22uF 10% 25V CP4 CP5 CP6
5 SMT capacitor 0603 100nF 10% 25V C1
6 SMT capacitor 0603 100nF 10% 25V C2 1
7 SMT capacitor 0603 100nF 10% 25V C3C4
8 SMT capacitor 0603 2.2uF 10% 25V C7C8 4
9 SMT capacitor 0603 100nF 10% 25V C9 1
10 SMT capacitor 0603 2.2uF 10% 25V C10 1
11 SMT resistor 0603 10kQ 1% 1
12 SMT resistor 0603 1% R3 1 Rrcap
13 SMT resistor 0603 4% R4 1 Rvser
14 SMT resistor 0603 R5 1 Rrip
15 SMT resistor R6 1 NC
16 SMT resistor R11 R12R13 2
SMT resistor Sampling resistor
17 R15 1
PPM<75
NTC THERM
RESISTOR 5 C B=3380 RNTC 1 RNTC
0603 D1 D2 D3 D4 4
0603 D7 1 Fast charging light
IN5819 D6 1 NC
2.2uH 10*10 L1 1
SMT 3*6 KEY 1
24 BC USB C CONNECTOR USB-C1 USB-C2 2
25 USB C Line USB C Line USB-C3 1
26 USB A AF10 8 USB USB-A1 1
27 8205S SOT-23-6 Q1 Q2 Q3 Q4 4 Rds(on)<10mR>=4A
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14.3. 1P5362_AACC_BZ application

The IP5362_AACC_BZ solution supports 2 USB-A fast charging outputs and 2 Type-C fast charging
inputs and outputs.

35; 49; !

Battery capacity R3*0.632(mAH)
VIN Rds(on)<20mQ 1>4A 8 AGND GND 10000mAH 15.8kQ
(B EPAD R110kQ -
| MB- i a1t ;1 P8 ey 52 o K1 I 20000mAH 31.6k0
DPB C8 ’—@6 DMB
USB-C2 | CC3 2.2uF Hs f CC4 60000mAH (max) 94.8kQ
CC4 TQ CC3
VING Battery full voltage R
GhD = 8L 2 R3 FCAP ‘ l @
FCAP I :
L : IS
a R4 NC : 2
TR
VBUS Rds(on)<20mQ I>4A 10 VSET “ X
DPC
[DMC a2t 9 R5 80kQ
DMC
DPC c7 45 LED6
USB-C1 | CC1 2.2uF a4 CcC2
cc2 ey DAT &
GND uE VBUSG
36 VBUS EN &
= If NTC is not reg
application, 10k Q resi 105C T30K
connected to the ground
VOUT2 Rds(on)<20mQ 1>4A 4 y RNTC 10kQ B
DMA2 L 3 K] DPA2 NTCES t display mode R14
DPA2 C6 F—% DMA2 LED 1kQ
USB-C3 o 22WF 46 3 o 35 o capaci Digital tube NC
41 100nF of NTC must be
VOUT2G U1 close to IC PIN. DAT pin status Mode
= N 40 1P5362
X vOouT2 Connect to VCC Output normally
F open for 2 hours
J Float Standard
of VCC T T T T T T e T T |
VOUT1 Rds(0n)<20mQ [>4A ICPIN. | |
DMA1 Q4 [1] 1 B capacity value on |
DPA1 L DPA1 the VCC network needs to |
UsB-A1 [ 221 C5 48 be less than 3.3uF |
GND 2.2uF ] I
42 | |
43 T R11100Q | |
cP7 I
204F L — R10 100Q | |
LEDA4¢:
1000‘:1F | =& R9 1000 l !
R15 LED3m16 3| Digital tube | LED3 I
I
c3 28 15 R81000 SMet [ |
100nF | v LED2¢ I LED2 |
R7 100Q | R12 100Q
Ny oy LED1 g 4 AAN,— 1] | LED1 |
12
S | R13 100Q |
VSYS SOD-123 packaging location | R14 1kQ I
CP6 OPS 274 \evs needs to be reserved | LED5 }—’\N\/—U\ I
D6
22uF 22uF2, NG I
BATBST LX LX LX LX LX 0 | |
| LED4 |— |
| I

= IN5819
32 ZZL 21| 20| 19 18 17| Choose one of the two (4LED
|

light circuit or digital tube circuits)
c2! - L1 R
100nF 2.2uH | BAT
C1

TH00nF P1]cP2|cpP3
22uF |22uF | NC

Figure 34 IP5362_AACC_BZ application circuit
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BOM list
Recommended inductance model:
DC Resistance Heat Rating Saturation
Thickness Inductance Current Current Measuring
DARFON PIN (mm) (uH) Tolerance b DC Amp. DC Amps. Condition
Typ. Max. Idc(A)Max. Isat(A)Max.
SPM70702R2MESQ 5 2.2 +20% 9 10.2 10.5 13.5 100kHz/1.0V
SPM10102R2MESN 4 2.2 +20% 6 7 12 18 100kHz/1.0V
SHC1004-2R2M 4 2.2 +20% 7 9
No. Part Name Type Location
1 SMT IC QFN48 IP5362 U1
2 SMT capacitor 0805 22uF 10% 25V CP1 CP2
3 SMT capacitor 0805 22uF 10% 25V CP3
4 SMT capacitor 0805 22uF 10% 25V CP4 CP5 CP6
5 SMT capacitor 0603 100nF 10% 25V C1
6 SMT capacitor 0603 100nF 10% 25V C2 1
7 SMT capacitor 0603 100nF 10% 25V C3C4
8 SMT capacitor 0603 2.2uF 10% 25V C7C8 4
9 SMT capacitor 0603 100nF 10% 25V C9 1
10 SMT capacitor 0603 2.2uF 10% 25V C10 1
11 SMT resistor 0603 10kQ 1% 1
12 SMT resistor 0603 1% R3 1 Rrcap
13 SMT resistor 0603 4% R4 1 Rvser
14 SMT resistor R5 1 Rrp
15 SMT resistor R6 1 NC
16 SMT resistor R7 R8 R9 R10 R11 5
17 SMT resistor R12 R13 2
18 SMT resistor R14 1
. Sampling resistor
19 SMT resistor mR 1% R15 1
PPM<75
20 Q@25C B=3380 RNTC 1 RNTC
0603 D1 D2 D3 D4 4
Choose one of two
YFTD2715AWPG-5D SMG 1
23 IN5819 D6 1 NC
24 uctor 2.2uH 10*10 L1 1
25 KEY SMT 3*6 KEY 1
26 USB C USB C CONNECTOR USB-C1 USB-C2 2
27 USBA AF10 8 USB USB-A1 USB-A2 2
28 8205S SOT-23-6 Q1 Q2 Q3 Q4 4 Rds(on)<10mR>=4A
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14.4.1P5362_AACC_LBZ application

The IP5362_AACC_LBZ solution supports 2 USB-A fast charging outputs and 2 Type-C fast charging
inputs and outputs.

35i 49£

VIN Rds(0n)<20mQ [>4A s AGND GND Battery capacity R3*0.632(mAH)
I DPB EPAD 30 R110kQ & K1 10000mAH 15.8kQ
| DMB Q1= KEY & ] 2 AH 1.6kQ
DPB  C8 H oms Lol 2.8
[
USB-C2 | CC3 2.2uF 5 | ¢ 60000mAH (max) 94.8kQ
Cc4 ’Qﬂ cc3
VING
GND = 38 2 R3 FCAP Battery full voltage
VIN FCAP i 4.20V
R4 NC
34 I
VBUS Rds(on)<20mQ 1>4A 10 VSET I
DMC ) ——2% DPC
oue i Q2 9 L oue RS 80kQ
C c7 45 LED6
USB-C1 | CC1 2.2uF ’—‘544 d CC2
L CC2 >—‘537 < CC1 DAT©
GND L VBUSG
36 VBUS EN &
= If NTC is not r
application, 10kQ re: 100°C 115k
connected to the grou 105C 130K
VOUT2 Rds(on)<201mf 1>4A 4 - RNTC 10kQ
DMA2 i Q3= 3 L oma2 NTCE DAT pin status Mode
pDPA2 C6 Output normally
USB-C3 2.2uF 46 Connect to VCC
GND H = CcL co C9 capacitance open for 2 hours
of NTC must be
41 VOUT2G u1 100nF close to IC PIN. Float Standard
= 40 1P5362
VouT2 C10capacitance of VCC must be
, ClosetoICPIN.
i
The total capacity value on the
VOUT1 Rds(0n)<20mQ [>4A VCC network needs to be less
Y[ 1 than 3.3uF
DMA1 L Q4+ o
DPA1 c5
USB-A1 ——— 48
GND 2.2yF L
42
= = 43
CP7
Dy e —
C4 | I 29
100nF I
R15,
C3 28
‘H—{
100nF R12 1000
Mgy LEDT 4
12 R13 100Q
S - il
LED4rk: i
1 L V8YSs R11100Q D7
CP6 CP5 o vsys b6
22UF 22uF22 . ’ )
BATBST LX LX LX LX LX NC ! SOD-123 packaging location
needs to be reserved
&% IN5819
32| 22 21| 20| 19 18 17
| | LYY Y
c2 | 2;1H
2y
100nF L l } BAT
——C1 -
100nF cP1[cpP2[cP3
22uF |22uF | NC
Figure 35 [P5362_AACC_LBZ application circuit
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BOM list
Recommended inductance model:

IP5362

DC Resistance Heat Rating Saturation
Thickness Inductance Current Current Measuring
DARFON PIN (mm) (uH) Tolerance b DC Amp. DC Amps. Condition
Typ. Max. Idc(A)Max. Isat(A)Max.
SPM70702R2MESQ 5 2.2 +20% 9 10.2 10.5 13.5 100kHz/1.0V
SPM10102R2MESN 4 2.2 +20% 6 7 12 18 100kHz/1.0V
SHC1004-2R2M 4 2.2 +20% 7 9
No. Part Name Type Location
1 SMT IC QFN48 1P5362 U1
2 SMT capacitor 0805 22uF 10% 25V CP1 CP2
3 SMT capacitor 0805 22uF 10% 25V CP3
4 SMT capacitor 0805 22uF 10% 25V CP4 CP5 CP6
5 SMT capacitor 0603 100nF 10% 25V C1
6 SMT capacitor 0603 100nF 10% 25V C2 1
7 SMT capacitor 0603 100nF 10% 25V C3C4
8 SMT capacitor 0603 2.2uF 10% 25V C7C8 4
9 SMT capacitor 0603 100nF 10% 25V C9 1
10 SMT capacitor 0603 2.2uF 10% 25V C10 1
11 SMT resistor 0603 10kQ 1% 1
12 SMT resistor 0603 1% R3 1 Rrcap
13 SMT resistor 0603 4% R4 1 Rvser
14 SMT resistor 0603 R5 1 Rrip
15 SMT resistor R6 1 NC
16 SMT resistor R11 R12R13 2
) Sampling resistor
17 SMT resistor R15 1
PPM<75
NTC THERM
RESISTOR 5 C B=3380 RNTC 1 RNTC
0603 D1 D2 D3 D4 4
0603 D7 1 Fast charging light
IN5819 D6 1 NC
2.2uH 10*10 L1 1
SMT 3*6 KEY 1
24 BC USB C CONNECTOR USB-C1 USB-C2 2
25 USB A AF10 8 USB USB-A1 USB-A2 2
26 8205S SOT-23-6 Q1 Q2 Q3 Q4 4 Rds(on)<10mR>=4A
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15. Package

rPIN 1(Las

D

er Mark)

-
P

L

EXPOSED THERMAL//7

7\13
UUUUUUUUUUUUT]

PAD ZONE

BGTTOM VIEW

2 e size

ing information size

SYMBOL MILLIMETER
NOM MAX
A 0.90 0.95
A1 0.02 0.05
b 5 0.20 0.25
c 18 0.20 0.23
D 5.90 6.00 6.10
D2 4.10 4.20 4.30
0.40BCS
4.40BCS
4.40BCS
5.90 6.00 6.10
E 4.10 4.20 4.30
L 0.35 0.40 0.45
h 0.30 0.35 0.40
L/F Carrier size (MIL) 177177
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16. IC Silk Screen Description
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17. IMPORTANT NOTICE

Shenzhen 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.

be provided by INJOINIC TECHNOLOGY. Buyer represents and
expertise to create and implement safeguards which anticipate d
monitor failures and their consequences, lessen the likeli

has all the necessary
sequences of failures,

safety-critical applications.

Reproduction of significant portions NOLOGY's information in INJOINIC
TECHNOLOGY's data books or data sheets is i only if reproduction is without alteration and is
accompanied by all associated warran imitations, and notices. INJOINIC TECHNOLOGY
is not responsible or liable for suc ere cumentation. Information of third parties may be subject to
additional restrictions.

INJOINIC TECHNOLQGY pda is document from time to time. The actual parameters of the
product may vary due to d or other items. This document voids all express and any implied

warranties.
Resale of INJOI OGY's components or services with statements different from or
beyond the d by INJOINIC TECHNOLOGY for that component or service voids all

nties for the associated INJOINIC TECHNOLOGY's component or service

express and an
i e business practice. INJOINIC TECHNOLOGY is not responsible or liable for

and is
any,
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