Okt IP5383

A Power Bank SOC With Integrated H-bridge Power MOSFET
Supporting Bi-directional Fast Charging Protocol Such As SCP,
PD3.0, UFCS, Supporting 2~5 Series Batteries and Supporting

Maximum Power 45W

e Boost
1 Feature 4 Up to 94%@20V/2.25A efficiency with
synchronous switchin
° Suppo_rting 2 USB-C Ports and 1 USB-A & S}lljpport line compens%tion
< Eg’::] ?JI\rSnE;JICt)angr?: zty ort PD protocol * Battery Level Display
input/output P PP P < Integrated 14-bit ADC and coulembmeter,
< 1 USB-A output port more uniform power d|§plgy
e Fast Charging <~ Support 4/2/1 !_I_EDs to indicate batterydevel
< Every port supports fast charging i gﬂppg:tt ::gr?fimfj(lrientuibneitial battery, capacity b
<> Support QC2.0/QC3.0 output ext?a?nal pin guring QYrapacty by
<> Support FCP .|nput/output e Other FuriéfiGhs
< Support AFC input/output <~ Automdtic detection ofiebile phone plugging
<> SUppOl't SCP OUtpUt and unplugging
< Support DRP try.SRC, PD3.0 input/output <~ Fast chatging status indication
<> Support UFCS <~ Battery temperature detection
<> Support BC1.2, Apple SsmmEnter standby mode automatically in light load
e Integrated USB PD2.0/PD3.0 Protocol ~ Integrated lighting driver
<~ Support PD2.0 input/output protocol e Multiple Protections, High Reliability
<~ Support PD3.0 input/output and PPS output < Inputlovervoltage and undervoltage protection
protocol <. Output overcurrent, overvoltage, short circuit
< Support 5V/9V/12V/15V/20V input protection
<~ Support 5V/9V/12V/15V/20V output <~ Battery overcharge, overdischarge,
< Support adjustable voltage in 20mV/step in overcurrent protection
PPS Mode < Overtemperature protection
< Support adjustable voltagedn 10mV/step in <~ NTC protection for charging and discharging
UFCS Mode battery
< Integrate hardware Bi-phase mark codec <~ ESD 4KkV, input (including CC/DP/DM PINS)
(BMC) protocol withstand voltage 30V
< Integrated identification and supportfor E- e Low BOM Cost
MARK cables < Integrated switch power MOSFET driver
< Integrate Physical Layer protocol < Single inductor for charging and discharging
< Integrate hardware CRG e Package Size: 7mm x 7mm 0.4Pitch QFN60
<~ Support Hard Reset
e PowerControl 2 Application Product
< Integratedibi-difectional Buck-Boost NMOS
< Qlntegrated Charge-Pump to control external e Power bank, Portable Energy Storage Power
NMOS Supply
e, Charge e Portable devices such as mobile phones and
<~ “JAdaptive charging current adjustment tablets
<~ Support ® Electric tool
4.15V/4.20V/4.30V/4.35V/4.40V/3.65V
(Lithium Iron Phosphate Battery) battery
< Maximum output power 45W
<> Support charging Lithium Iron Phosphate

Battery (3.65V)
<~ Support 2/3/4/5 batteries in series
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3 Description

IP5383 is a power management SOC that integrates QC2.0/QC3.0/SCP/UFCS output fast charging
protocol, AFC/FCP input and output fast charging protocol, TYPE-C PD2.0/PD3.0 input and output fast
charging protocol and PPS output protocol, BC1.2/iPhone protocol, synchronous bi-directional buck-
boost converter, lithium battery charging management and battery power indicator, providing a complete
power solution for fast charging mobile power supplies. It can support one USB-A port and two USB-C
ports at the same time and fast charging when any port is connected alone. When two or more output
ports are used at the same time, every port’s output voltage is 5V.

Due to the high integration of IP5383, only a few peripheral components are needed in'the
application. IP5383 integrated H-bridge power MOSFET, only one inductor is needed t6 realize the
bidirectional buckboost function, which effectively reduces the size of the overall solution and reduces
the BOM cost.

IP5383 supports 2/3/4/5 series batteries and the synchronous switch buck-boost system can provide
a maximum output capacity of 45W. When there is no load, it autom@atically enters the dormant state.

IP5383 synchronous switch charging system provides up to 8.0A chargingicurrent. The built-in IC
temperature, battery temperature and input voltage control loop intelligently adjust the charging current.

IP5383 built-in 14-bit ADC can accurately measure battery voltagerands«urrent. Built-in power
calculation method can accurately obtain battery powefinfermation. The battery power curve can be
customized to accurately display the battery power.

IP5383 supports 4/2/1 LED power display, supports 188 and other nixie tube power display;
supports battery temperature detection.
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4 Reversion History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

First version released V1.00 (Mar 2024) Page
®  FirSt VEISION FEIEASEM........cc.icvieiieiectieee ettt ettt ettt et e et e e besteeatasteeasenseseensantesteanes 1
Update version V1.00 to V1.10 (Apr 2024) Page
e Modify and update related inStructions..............cccceviiieviiiciececcececeee e, 6/12/13/29/33/34
Update version V1.10 to V1.20 (Jul 2024) Page
e Add VIO&BAT&CSP 0.1uF filtering capacitors to the application schematic................. 6/35/36/37
e Update the BOM table and LAYOUT NOtES..........cvuiiiiiiiiiiiiiii i 35/38
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5 Typical Application

I
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Figure 1 1P5383 Simplified Application Schematic
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6 IP Series Products List

6.1 Power Bank IC

boost/charge power Main features Package
IC Part No. LED 12 | D g (gzcr:t 3P.?) Super ::j Eom
boost charge number C (o3 B | ific | /PP Charg c Package p_atlb
P C ate s e s ility
IP5303T | 5V/1A | 5V/1A 1,2 -1 -1 -1 - - - - | ESOP8 ~
IP5305T | 5V/1A | 5V/1A 1,2,3,4 N -]-1 - - - - | ESOP8 o
IP5306 | 5V/2.4A | 5V/2A 1,2,3,4 V-] -] - - - - | 4ESOP8 P
IP5306H | 5V/2.4A | 5V/2A 1234 | | - -] - | - ~ | -4l ESOP8gld
IP5406T | 5V/2.4A [ 5V/I2A 1,2,4 SN -] - - - - [NESOP8
IP5407 | 5V/2.4A | 5V/2A 1,2,4 SN -] - - - =), ES@P8
IP5108U | 5V/2A | 5V/I2A 3,4,5 NI-1-1 - - 4 - [JESOP16
IP5109U | 5V/2.1A | 5V/2A 3,4,5 NIV -] - : - - }{ QFN24 z
IP5207U | 5V/I1.2A | 5V/HMA 3,45 NIV -] - - - =1 QFN24 §
IP5209U | 5V/2.4A | 5V/2A 3,4,5 NIV -] - - - - | QFN24 T
IP5207T | 5V/1.2A [ 5V/1A 1,2,3,4 VIV -] - - 4 - | QFN24 ~
IP5189T | 5V/2.1A [ 5V/2A 1,2,3,4 VIV -T] - S - - | QFN24 o
'P51H89T svi2AA | svieA | 1234 | NI -S| - | - |- aoFNea | B
IP5218 | 5V/1A | 5V/MA 1,2,3,4 -P- [ VS - - - | QFN16
IP5219 | 5V/2.4A | 5V/2A 1,2,3,4 v [Ra V| A - - - | QFN24
IP5310 | 5V/3.1A | 5V/2.6A | 1,2,34 v N |- - - - | QFN32
IP5506 | 5V/2.4A | 5V/2A | Nixie Tubey] - | - | - - - - | ESOP16
IP5508 | 5V/2.4A | 5V/2A | Nixie Tube - | YOI - | - - - - | QFN32
IP5320 | 5V/3.1A | 5V/2.6A | Nixie Tuibe N[V - - - - | QFN28
IP5330 | 5V/3.1A | 5v/2.6A0 NixiesTube | - vV | V| - - - - | QFN32
IP5566 | 5V/3.1A | 5V/2.6A ['1,2,3.4 SNV - - - - | QFN40
IP5332 20W 18W 12,3,4 NIV A \ - - | QFN32
IP5328P 20W 18W 1,2,3,4 R \ - - | QFN40
IP5353 | 22.5W 18W 4 NEARE R N N - | QFN32
IP5355 | 224W 18W 4 NIEREREER \ N - | QFN32
IP5356 | 22.5W 28W_ | NixieTube | V| V| V]| v | N - | QFN40
IP5358 | 22.5W 18W | NixieTube | - | V[ V][ N N - | QFN48
IP5568 . 22.5W 18W | NixieTube | - | V| V]| v | N - | QFN64
IP5568U [22.5\\ 18W | NixieTube | - | V[ V[ \ N - | QFN64
IP5383 45\\ 45W | NixieTube | V| V| V| « N \ v | QFN60
IP5385 65W 65W | NixieTube | V| V[ V[ \ N v | QFN48
IP5386 45W 45W | NixieTube | V| V| V]| v | N - | QFN48
1P5389 100W 100W | Nixie Tube | V[ vV [ V[ \ N - | QFN64
IP5389H | 100W | 100W | NixieTube | V[ vV [ V| v | N - | QFN64
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6.2 IP5383 Common Custom Product Description

Part No. Function description
IP5383 LACC BZ Support ACC interface, support 2-5 batteries, maximum power 45W,
- - support 4 LEDs
IP5383_S1ACC_BZ Support ACC interface, support 2-5 t_)a_tterles, maximum power 45W,
support S1 nixie tube

7 Pin Description

X BSTI1
X BST1
X BSTI1
X SWI1
X PCIN
X AGND
X CSN1
> CSP1
VIO
X VBUS I
X VBUS
VING
VIN

S 23 A aR 2%
VIOP 4 1 X CC4
VIOP X 2 DMB
PGND 3 X 62 VIOP DPB
PGND 4 CC3
PGND 5 VOUTIG
SWi 6 X 63 SW1 VouTl
SW1 7 DMA1
PGND 8 1P5383 DPALI
PGND 9 CCl1
SwW2 DMC
SW2 DPC
BST2 cC2
VBATP 65 VBATP NTC
VBATP HLED
VBATP X LED2
St 2 ISR &
XX X—X X
~ °>3 > Z 8 S ~

Figure 2 1P5383 Pin Diagram

7.1,1P5383 Pin Description

Pin m Pin Name PIN Description

Power input node of charging mode converter, power output node of
1 VIOP

boost mode converter

Power input node of charging mode converter, power output node of
2 VIOP

boost mode converter
3 PGND Power ground. Need to be in good contact with the system ground

PGND Power ground. Need to be in good contact with the system ground
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5 PGND Power ground. Need to be in good contact with the system ground

6 SW1 Power switch pin, connected to the switch node of the inductor

7 SWA1 Power switch pin, connected to the switch node of the inductor

8 PGND Power ground. Need to be in good contact with the system ground

9 PGND Power ground. Need to be in good contact with the system ground

10 SW2 Power switch pin, connected to another switch node of the inductor

11 SW2 Power switch pin, connected to another switch node of the inductor

12 BST2 Battery terminal bootstrap voltage pin of H-bridge power tube

13 VBATP Power output node of charging mode converter, power inputinode of
boost mode converter

14 VBATP Power output node of charging mode converter, poweriinput nodeof
boost mode converter

15 VBATP Power output node of charging mode converter, powerinputihode of
boost mode converter

16 PCON Battery peak current sampling pin

17 CSN2 Current sampling negative terminal of battery terminal

18 CSP2 Current sampling positive terminal ofibattery terminal

19 VBATP Power output node of charging mode converter, power input node of
boost mode converter

20 SW2 Power switch pin, connected to another switch node of the inductor

21 VBAT Battery terminalgpin

22 AGND Analog ground

23 VCC5Y ayés;tce:m 5V power supply, to supply power to the internal analog circuit of

24 KEY Key andilight'pin

o5 vVCelo System 3.3V, power supply, to supply power to the internal digital circuit
of thell€

26 LED3 Used to'drive power indicator
NTC gear position selection and reused as GPIO (General-purpose

27 LED4 )
input/output)

28 LED5 Used as battery capacity selection and battery type selection

29 PMAX Ma>l(i_mum inpu_t and output power selection and intelligent power gear
position selection

30 LED1 Used to drive power indicator

31 LED2 Used to drive power indicator

32 HLED Fast challrge mode indicator, reused as selection of battery series
connections

33 NTC Used for NTC resistance detection

34 CC2 Used for USB-C1 port detection and fast charging communication

35 DPC Used for USB-C1 port fast charging intelligent recognition

36 DMC Used for USB-C1 port fast charging intelligent recognition

37 CC1 Used for USB-C1 port detection and fast charging communication

38 DPA1 Used for USB-A1 port fast charging intelligent recognition

39 DMA1 Used for USB-A1 port fast charging intelligent recognition
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40 VOUT1 USB-A1 port power output from this pin

41 VOUT1G Used to control NMOS in USB-A1 port output path

42 CC3 Used for USB-C2 port detection and fast charging communication

43 DPB Used for USB-C2 port fast charging intelligent recognition

44 DMB Used for USB-C2 port fast charging intelligent recognition

45 CC4 Used for USB-C2 port detection and fast charging communication

46 VIN Input charging power pin USB-C2 port

47 VING Used to control input path NMOS of USB-C2 port

48 VBUS VBUS input/output power supply pin of USB-C1 port

49 VBUSG Used to control input/output path NMOS of USB-C1 part

50 VBUS | Used to detect current of output port path

51 VIO Mobile power input/output pin

52 CSP1 Current sampling positive terminal ofdnput/output terminals

53 CSN1 Current sampling negative terminal (of input/output terminals

54 AGND Analog ground

55 PCIN Mobile power input/output.peak current sampling pin

56 SWi1 Power switch pin, confiected to the switch node of the inductor

57 VIOP Power input node of ¢charging mode converter, power output node of
boost mode converter

58 BST1 Input/outputderminal,bootstrapivoltage pin of H-bridge power MOSFET

59 BST1 Input/output terminal boetstrap voltage pin of H-bridge power MOSFET

60 BST1 Inputloutpuiterminal,bootstrap voltage pin of H-bridge power MOSFET

61 GND(EPAD) 'I(;t;\leDsystem and heat'dissipation ground. Must be in good contact with

62 VIOP(EPAD)# |iPin connectedto VIOP at the bottom of the chip

63 SW1(EPAD) Pin‘cannected to SW1 at the bottom of the chip

64 SW2(EPAD) Pin connected to SW2 at the bottom of the chip

65 VBATP(EPAD)wiRin connected to VBATP at the bottom of the chip
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8 Internal Block Diagram of the Chip

IP5383

VIO CSPICSNIPCIN  BSTI VIOPx2 SWIx2 SW2x2 VBATPx3 BST2 ~ PCONCSN2CSP2  VBAT
X
CP1_5V
CVl? 1R =
ontro BUCK-BOOST Driver E
DP/DM s
General BUCK-BOOST Control
Protocol
DRP
cc1 —
Try.SRC —|{ PD
vy e VIN vio_| Charge | gp1 sv
cca 1 PD VBUSEI>— y Pump 1 ~ VIN
VBUS VBUS VBUS |
<= LDO
Control CP1 5V VBUSEI>— BAT Charge o sv VIO fvcesv
- DPB__| DP/DM |vourtl TP 2[T
DP/DM DMB_} “pagt | veusi] > ump
General ]I))l\gl%_ Charai CSP1 BAT ! po H
Protocol DPAl_ arg|ng, CSNH>—
— One outof | csps
Try.SRC ¢ | wp 7] ADC — LDO ——dvccio
CSPL_| CSP2
X|\vouT1 CSNI MTK Nfe___ Y
Control [Cp sv e MTP | RAM — DO |ump
5PN LOSC IIdEDs_, —
General VIN ‘ || B4 KEY
Protocol HOSC VBUS IC | UART | PWM | TIMER WLED
BAT
GPIO & MFP
R——R—N——N——X
LED1 LED2 LED3 LED4 LEDS HLED PMAX NTC
Figure 3 Internal Block Diagram of the Chip
9 Limit Parameters
Wrs Symbol Value Unit
Input Voltage Range VBAT/VIN/VBUS -0.3~30 Vv
ProtocolPort Voltage Range DP/DM/CC -0.3~30 Vv
Digital GPIO voltage range LED/FCAP -0.3~8 Vv
Junction Temperature Range T, -40 ~ 125 °C
Storage Temperature Range Tstg -60 ~ 150 °C
Thermal Resistance °
(Junction to Ambient) Bu 26 C/wW
Human Body Model (HBM) ESD 4 KV
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*Stresses higher than the values listed in the Absolute Maximum Ratings section may cause
permanent damage to the device. Excessive exposure under any absolute maximum rating conditions
may affect the reliability and service life of the device.

10 Recommended Operating Conditions

Parameters Symbol Min Typ Max Unit
Battery Voltage VBAT 5.6 24 \%
Input Voltage Vin/VBus 4.5 24 \%
Working Temperature Ta -40 85 °C

*Beyond these operating conditions, device operating characteristics cannot be guaranteed.

11 Electrical Characteristics
Unless otherwise specified, TA=25°C, L=4.7uH

Parameters | Symbol ‘ Test Conditions | m U Max | Unit

Charging System

Input voltage Vin/VBus 4.5 | 5/9/12/15/20 25 Y
Input Vin 13 14 \%
overvoltage VBus 22 24 v
The number of batteries is . ., . .
N, Ryser= 27k N*4.16 N*4.20 N*424 | V
The numbefof batteries is4 . . . .
N, Ryser= 18kG N*4.26 N*4.30 N*4.34 | V
. The numkzer of batteries is N*4.31 N*4.35 N*4.39 Vv
Charging Vrrar N, Ryser = 13kQ
constant voltage The_ numbeérgef batteries is | |, N .
N, Ry&er=9.1kQ N*4.36 N*4.40 N*4.44 | V
The, number of batteries is | . . .
N, Ruscr=86.2kQ N*4.11 N*4.15 N*419 | V
The number of batteries is | , . . .
N\ Ryser = 3.6kQ N*3.61 N*3.65 N*3.69 | V
VIN=5V, input current 1.8 2.0 2.2 A
VIN=9V, input current 1.8 2.0 2.2 A
VIN=12V, input current 1.3 1.5 1.7 A
VBUS=5V, input current 2.7 3.0 3.3 A
VBUS=9V, PMAX=20W 2 2.22 2.44 A
PD’ PMAX>=30W | 2.7 3.0 3.3 A
input current
Charging lCHRG VBUS=9V, _
Clirrent not PD, PMAX>=20W 1.8 2.0 2.2 A
input current
PMAX=20W 1.5 1.67 1.85
VBUS=12V, ['PMAX=30W | 22 2.5 2.8
_F’D’t . | PMAX=35W | 26 2.92 32 | A
mputeurrent - Mopmax=4sw | 2.7 3.0 33
VBUS=12V,
not PD, PMAX>=20W 1.3 1.5 1.7 A
input current
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PMAX=20W 1.1 1.33 1.5
PMAX=30W 1.8 2.0 2.2
VBUS=15V, A
input current | PMAX=35W 21 2.33 2.55
PMAX=45W 2.7 3.0 3.3
PMAX=20W 0.8 1 1.2
VBUS=20V, PMAX=30W 1.3 1.5 1.7 R
input current | pMAX=35W | 1.55 1.75 1.95
PMAX=45W 2.0 2.25 25
Trickle Charging e x:mfgx VBAT=2.5V - 150 A
C t - ) *
urren 2 B\/<=VBAT<N*3.0V 200 0.05*FCAR\| 1000 mA
The number of batteries is ¢ . .
Trickle Cut-off VTRKL N, Vireris not 3.65V N*2.9 N*3:0 N*3.1 \Y
Voltage The number of batteries is N . .
VTRKL N, Virar is 3.65V N*2.7 N*2.75 N*285| V
Charging Stop *
Current Istop 200 0.05*FCAP mA
Recharging Vv _
Threshold VRreH The number of batteries is N NT58T1 \Y;
Voltage )
Charging Cut-off
Time Tenp 45 48 51 Hour
Boost System
Battery
Operation VBaT The number of batteries is N | N*2.75 N*4.5 \%
Voltage
Vour=SV@1A 4.75 5.00 5.25 \Y
Qviif Vour=9V@1A 8.70 9.00 930 | V
Vour=12V@1A 11.60 12.00 12.40 Y
QC3.0
1A 3.6 12 Y
DC Output Vout @
Voltage QC3.0 200 mV
Step
PPS
Step 20 mV
UFCS
Step 10 mV
VBAT=4*3.7V, VOUT=5V,
Fs=400kHz, lout=1A 100 mv
VBAT=4*3.7V, VOUT=9V,
Fs=400kHz, lout=1A 100 mv
Output Voltage AV VBAT=4*3.7V,
Ripple OUT 1 VOUT=12V, Fs=400kHz, 100 mV
lout=1A
VBAT=4*3.7V,
VOUT=15V, Fs=400kHz, 150 mV
lout=1A
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VBAT=4*3.7V,
VOUT=20V, Fs=400kHz, 150 mV
lout=1A
Maximum Under the PD protocaol,
Output Power of different PMAX resistance
. Pmax . 45 W
Discharge values correspond to different
System Pmax
VBAT=1 5V, VOUT=5V, 0
lour=3A %0 b
Vear=15V, Vour=9V, o
lour=3A 94.2 Yo
.. VBAT=15V, VOUT=12V, 0
Boost Efficiency Nout lour=3A 94 Yo
VBAT=1 5V, VOUT=1 5V, 0
lour=3A 94 Yo
VBAT=1 5V, VOUT=20V, 0
lout=2.25A g5.5 o
VBAT=N*3.7V, multiple ports 43 4.6 50 A
output 5V
VBAT= N *3.7V, single port
output 5V 3.2 3.6 4.0 A
VBAT= N *3.7V, single port
Boost System output 9V, not under PD. 2.7 3.07 3.38 A
Shutdown Ishut protocol condition
Current VBAT= N *3.7V, single port
output 12V, not under PD 2.07 2.3 2.53 A
protocol condition
VBAT= Ng3.7V, single‘port
output, under PD PDO *1.15 A
protocol condition
Output Line
Compensation Vcomp VIO<=9QV 70 mV/A
Voltage
Shutdown
Power
Threshold under Pout VIBAT=3.7V 350 mwW
Light Load
Condition
Detection Time The output voltage is
for Overcurrent Tuvp outp 9 30 ms
Load continuously lower than 2.4V
Detection Time
for The output voltage is
Short-circuiit Toco | continuously lower than 2.2V 40 uS
Load
Control System
Switch Es Discharging switch frequency 400 kHz
Frequency Charging switch frequency 400 kHz
VCCIO Output
Voltage Vceio 3.15 3.30 3.45 \%
Standby Current VBAT=14.8V, the average
at the Battery IsTB current after the key is turned 100 150 pA
Terminal off
VCCIO Output
Current ILpo 25 30 35 mA
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The Driving
Current for LED IwLED 10 15 20 mA
Lighting

The Driving IL1
Current for LED IL2 Voltage decreases 10% 3 9 mA
Display I3

Detection Time
for Automatic The load power is
Shutdown when T1i0ad continuously less than 30 32 34 s
Total Load is 350mwW
Light

Detection Time
for Automatic
Shutdown of
Output Port
under
Light Load

T2Ioad 14 16 18 S

Detection Time
of Short Press
on Key for
Waking

TOnDebounce 60 500 ms

The Time of
Turning On Tkeylight 1.2 2 3 S
WLED

Temperature
which Leads to Totp Heating 110 125 140 °C
Power Off

Temperature
Hysteresis after ATotp 40 °C
Power Off

12 Description of Funetion

12.1 Lock State and Activation

When the IP5383 is\connected to the battery for the first time, no matter what the battery voltage is,
the chip is in a lockistate,“@nd.the€ lowest digit of the battery indicator will flash 4 times, or the nixie tube
0% will flash 4 times tojindicate. When not in the charging state, if the battery voltage is too low, the
shutdown willbe triggered, and IP5383 will go into lock state at this time.

In the low hattery'state, in order to reduce static power consumption, IP5383 can’t detect the
insertion of thelléadvrand it can’t be activated by pressing the key. At this time, pressing the key can’t
activate'the buck-boost output, but the lowest battery indicator will flash 4 times to prompt.

In,the lock state, the chip can be activated only after entering the charging state.

12.2 Charging

IP5383 integrates the trickle current, constant current and constant voltage lithium battery charging
management system with synchronous switch structure, and supports automatic matching of different
charging voltage specifications:

When the battery voltage is less than VTRKL, it will apply trickle charging;

When the battery voltage is greater than VTRKL, it will apply constant current charging, and the
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maximum charging current of the battery terminal is 8.0A;

When the battery voltage is close to the setting value, it will apply constant voltage charging.

When the battery terminal charging current is less than the stop charging current ISTOP and the
battery voltage is close to the constant voltage, the charging is stopped. After the charging is completed,
if the battery voltage is lower than (VTRGT-N*0.1) V, it will restart the battery charging.

IP5383 has switch charging technology with a switching frequency of 400kHz. When charging with
ordinary 5V input, the input power is 15W; when charging with fast charging input, the maximum input
power is 45W. The charging efficiency can reach 96%, which can shorten the charging time by 3/4.

IP5383 supports simultaneous charging and discharging. When charging and dischargi
simultaneously, both input and output are 5V. ‘

12.3 Boost

IP5383 integrates a synchronous switching converter system that supports outputand
supports a wide voltage range of 3.0V~21V. The synchronous switchi stem can provide
a maximum output capacity of 65W. The built-in soft-start function
excessive inrush current during start-up.It also has output overcurrent, short circuit, overvoltage,
overtemperature and other protective functions to ensure the stabl

The current of the discharging system can be automati
that the IC temperature is below the set temperatur

VBAT=7.6V, VOUT=5/9/12/15V/20V, the boost

100
98
96
— 5\
94 —
92 P
920
= 88
o
12v
86
84
1 5\
82
8
78 ) OV
500 1000 1500 2000 2500 3000
I0UT(mA)

Figure 4 Boost Efficiency Curve Under The Condition Of VBAT=7.6V
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12.3.1 USB-C

IP5383 integrates USB C input and output recognition interfaces, automatically switches the built-in
pull-up and pull-down resistors, and automatically recognizes charging and discharging properties of the
inserted device. With Try.SRC function, when the attached device is also DRP device, IP5383 will supply
power for the opposite device.

When it works as a DFP, it will output 3A current capability information through CC pin; when it
works as a UFP, it can identify the output current capability of the opposite device.

VREG

ap
VREF1 Ip_3P0

A AN

VREF2 ccl/cc2
Rd
AGEEFS }‘
Figure 5 CCflnternal Circuit
Name . U "t Value
Ip_3P0 330pA
Rd 5.1kQ
Tableyd Pull~up“and Pull-down Ability
AF "LmMVoltage Maximum Voltage Threshold
Powered cable/adapter (vRa) 0.00V 0.75Vv 0.80V
vRd-Connect 0.85V 2.45V 2.60V
No connect (VOPEN) 2.75V

Table 2 Comparator Threshold of Pull-Up Ip

Dewon J Min voltage Max voltage Threshold
vRa -0.25V 0.15V 0.20V
vRd-Connect 0.25Vv 2.04V
VRd-USB 0.25V 0.61V 0.66V
vR@-1.5 0.70Vv 1.16V 1.23V
vRd-3.0 1.31V 2.04V

Table 3 Comparator Threshold of Pull-down Ip
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<— dcDFP.DRP - tDRP
tDRPTransition
Expose as Source -= -=
Expose as Sink — - —-—
— l«— tDRPTransition
tDRP

Figure 6 USB-C Detection Cycle

Minimum Maximum Description

tDRP 50 ms 100 ms Sourc

dcSRC.DRP 30% 70%

The time shall complete
transitions between Source and
Sink roles during role resolution

tDRPTransition 0 ms

t time associated with the

tDRPTry 75 ms SRC state.

Wait time associated with the

tDRPTryWait 400 ms Try.SNK state.

Timeout for transition from Try.SRC
to TryWait.SNK.

Time for a DRP to detect that the
connected Charge-Through VCONN-
tVPDDet ms 20 ms Powered USB Device has been
detached, after VBUS has been
removed.

tTryTimeout 50 ms

Table 4 USB-C Detection Cycle
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Directed from
any state

Directed from

any state
Disabled
ErrorRecovery
Directed from
any state
tErrorRecovery
DebugAcc OrientedDebug
Directed from Removed Accessory.SRC
any state
ge;d AudioAcc Orientation Supported
atter N L
¥ Removed BebugAce and Orientation Detected
Removed

Unattached.SNK

AudioAccessory

UnorientedDebug
Accessory.SRE

Connection
Detected

Removed

Connection AudioAcc

Detected Detected f0F " \BUS at ¥Safe0v and
tCCDebounce Deb c
Debug Detected for
Accessory.SNK tCCDebounce

VBUS at VsafeQV and
CC low for tvPDDetach

Connection
Removed,

Connection Removed @
for tPDDebounce Sink Detected

AttachyWait.SRC

-———

DebugAcc Detected

-

~
for tCCDebounce - 7’
and VBUS Detected g For tTryCCDebounce CTUnattached
PPty tDRPTry, No VBUg@tvsafeovand % SNK P
Source Detected _ -7~ Sink Detected and Sink Dectected . _
AttachWait.SNK }- - for tCCDebounce VBUS at vSafeQV for tCCDebounce =

and VBUS Detected Source not Sink VBUS
Detected for Removed detected
tPDDebouncé Charge-Through
Source Detected VPD Detected
for tCCDebounce VBUS
removed
and VBUS Detected Charge-Throtigh :,Durce Detected - \Sink i Attached.SRC
VBUS VPD Detected or tCCDebounce. Spve -———
Removed and VBUS Detected , =
\
WSB PD PR_Swap | CTAttached.SNK
Attached.SNK was accepted \ ,’
~ -
-~

-

Received PS_RDY
from original Source
for USB PD PR4SWap

& 7 'USB-C Detection State Transition

12.3.2 USB-C PD

IP5383 integrates USB-C Power Delivery PD2.0/PD3.0/PPS (Programmable Power Supply)
protocol,physical{PHY\) layer for data transmitting/receiving across the CC wire and hardware biphase
mark coding (BMC).module:

IP5383 supports PD2.0/PD3.0 bidirectional input/output protocol and PPS output protocol. The
maximum output power is 45W. Input voltage gears includes 5V, 9V, 12V, 15V, 20V. Output voltage gears
includes 5V, 9V, 2V48V, 20V.

Broadcast capability is 5V/3A, 9V/3A, 12V/3A, 15V/3A, 20V/2.25A, PPS 3.3~16V/3A.

12.3.3,Fast.Charging Protocol

IP5383 supports multiple fast charging protocols: QC2.0, QC3.0, FCP, AFC, SCP, VOOC,Apple,
UFCS.

When the mobile power bank charges the mobile phone, it will automatically detect the fast charging
sequence on the DP and DM Pins after entering the discharge mode, and intelligently identify the type of
mobile phone, which support QC2.0/QC3.0/QC3+, FCP, AFC, SCP, UFCS protocol, Apple 2.4A mode,
BC1.2 ordinary 1A mode.

For Apple 2.4A mode: DP=DM=2.7V.
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For BC1.2 mode: DP short to DM.

In the BC1.2 mode, when the DP voltage is detected to be greater than 0.325V and less than 2V for
1.25s, the initial judgment is that there is a fast charging request. At this time, the short circuit between
DP and DM will be disconnected, and DM will be pulled down to ground by a 20k Q resistor. If it is
satisfied that the DP voltage is greater than 0.325V and less than 2V, and the DM voltage is less than
0.325V for 2ms, the fast charging connection is considered successful. After that, the requested voltage
can be output according to the requirements of QC2.0,QC3.0. As long as the DP voltage is less than
0.325V, the fast charge mode is forced to exit, and the output voltage immediately returns to the,default
5V.

DP DM Result 5
0.6V ov 5V
3.3V 0.6V WV
0.6V 0.6V 12V
0.6V 3.3V Continuous Mode
3.3V 3.3V (e

Table 5 QC2.0,QC3.0 Rules For Requesting Output Voltage

Continuous Mode is the unique working mode of QC3.0. In this mode, the output voltage can be
adjusted in a 200mV step according to the QC3.0 protocol requirements.

Protocols USB-A10utput T, “WSB-C Qutput USB-C Input

QC2.0 J

&=

QC3.0 J

QC3+

AFC

e

& | & !

SCP

J
FCP N
J
J

VOOC

PD2.0 -

& |

PD3.0 -

|||

PPS -

UFCS N J -

Table 61 The Fast Charging Protocol Supported by Each Port of IP5383
Supported:
not'supportediy

12.4 Charging and Discharging Path Management

12.4.1 Standby

If USB-C is connected to a power supply, charging can be started directly.

If a USB-C UFP device is inserted into USB-C or an electrical device is inserted into USB-A, the
discharging function can be automatically turned on.

IP5383 will turn on when the key is pressed or there is a load on USB-A1 or USB-C, otherwise it will
keep standby state.
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12.4.2 Discharging

When the key is not pressed, only the path of the output port that is connected to electrical device
will be opened, and the path of the output port that is not connected to electrical device will be closed.

Any port of USB-A1, USB-C1, USB-C2 can support output fast charging protocol, because of a
single inductor solution, it can only support one voltage output. In other words, It only supports fast
charging output when only one output port is turned on. When two or three output ports are used at the
same time, the fast charging function will be automatically turned off.

According to the connection shown in the "Simplified application schematic", when any output port
has entered fast charging output mode, if another output port is plugged in with an electrical deviceit will
first close all the output ports, turn off the high-voltage fast charge function, and then tufm on the oufput
port where the device exists. At this time, all the output ports only support Apple and BC1.2 charging.
When in the multi-port output mode, if the output current of any output port is lessithan about 80mA
(MOS Rds_ON@15mQ), the port will be automatically closed after 16s. When'it is detected that the
number of electrical device is reduced from multiple to one, after about16s, all‘Qutput ports will be
closed first, then the high-voltage fast charging function will be turhed on, andghe output port connected
to the electrical device will be turned on. In this way, the device can be reactivated to request a fast
charging. When only one output port is turned on, and total output powet isless than about 350mW for
about 32s, IP5383 will close the output port, stop discharging and enter standby state.

12.4.3 Charging
Any one of USB-C1 and USB-C2 can be pluggedinto a pewer source to charge the battery. If they
are all connected to the power source, thefirst plugged-in power source will be used first for charging.
In the case of charging only, it will automatieally recognize the fast charging mode of the power
supply and automatically match the“appropriate,charging voltage and charging current.

12.4.4 Charge while discharging

When the charginggpower supply and the electrical device are plugged in at the same time, the chip
will automatically enter the charging\and discharging mode. In this mode, it will automatically close the
internal fast charging input request. In order to charge the electrical device normally, IP5383 will increase
the charging undervoltage leep.t6'above 4.9V to ensure that the electrical device is given priority to
supply power.When the VIO voltage is only 5V, the discharging path is opened to supply power to the
electrical device; if the VIO voltage is greater than 5.6V, for safety reasons, the discharging path will not
be opened.

Duringthe'€harging and discharging process, if the charging power is unplugged, IP5383 will turn off
the charging and restart discharging to supply power to the electrical device. For safety reasons, and to
reactivate the mobile phone to request fast charging, the voltage will drop to OV for a period of time
during the conversion process.

During the charging and discharging process, if the electrical device is unplugged, or the electrical
device is fully charged and stops drawing power, the corresponding discharging path will be
automatically closed after about 16s. When the discharging paths are closed and the state returns to the
charging only mode, the charging undervoltage loop will be lowered and the fast charging will be
automatically reactivated, then the charging of the mobile power supply will be accelerated.
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12.5 Automatic Detection for Mobile Phone

12.5.1 Automatic detection for mobile phone insertion

If an inserted phone has been automatically detected by IP5383, IP5383 will wake up from standby
state immediately and turn on the boost to charge the phone. This design can save the step of turning on
the key and support the mold scheme without key.
12.5.2 Automatic detection for fully charged mobile phone

IP5383 samples the output current of each port through the on-chip ADC. When the outputcurrent
of a single port is less than about 80mA (MOS Rds_ON@15mQ) and lasts for about 16s, the output port
will be closed. When the total output power is less than about 350mW and lasts for about 32s,it.is
considered that the mobile phones of all output ports are fully charged or unplugged, and,the buek-boost
output will be automatically turned off.

12.6 Key Function

KEY

WLED
¥
¥

_|

Figure 8 \KEY Cireuit

Key circuit is illustrated in Figufe 8 whieh,canrecognize short press or long press operation.

e Pressing the key for Ighger than 100ms but less than 2s is a short press action. Short press
will turn on the battery indicatorand boost output.

e Pressing the kéyforlongerthan 2s’is a long press action. Press and hold to turn the light on or
off.

e There will be no responsg when the key is pressed for less than 30ms.

e  Short press the buttondor two consecutive times within 1s, the boost output and power display
will be turnedyoff.

e liong press fon 10s to reset the entire system.

12.7'Fast Charging Status Indicator

HLED is'used to indicate the current fast charging mode. Regardless of charging or discharging, the
indicatorwill automatically light up when entering the fast charging mode and the output is not 5V.

HLED |t

Figure 9 Fast Charging State Indication
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12.8 Coulombmeter and Battery Level Display

IP5383 has a built-in coulombmeter, which can realize accurate battery power calculation.

IP5383 supports 4-LED,2-LED,1LED mode.

IP5383 supports 188 nixie tube to display power.
12.8.1 Coulombmeter

IP5383 supports externally setting the initial capacity of the battery, and uses the integral of the
current and time of the battery terminal to manage the remaining capacity of the battery. Whera§mQ
detection resistor is used between the battery current detection pins CSP2 and CSN2, thelcurrent
battery capacity can be accurately displayed.

IP5383 sets the system battery capacity by determining the R24 resistance value ‘afithe FCAR. pin
connection, with R24 defaulting to 5kQ.

The minimum supported capacity is 2000mAH, and the maximum.supported capacity is 30000mAH,
which is the capacity of a single battery.

When the voltage on the FCAP pin is less than 100mV or greater than 2700mV, the R24 resistor
recognizes a short circuit or open circuit state, resulting in abnormal eapacity initialization settings.

FCAP Capacity (mAW)| R24
R24 ©000mAE oK

10000mAH 10K

%—‘E 15000mAH 15K

20000mAH 20K

25000mAH 25K

Y 30000mAH 30K

Battery capacity (mAh): R * 1.0

NotesWBle capacity here refers to the
capacity of a single battery. For example,
three 5000mAh batteries in series, set the
eapacity to 5000mAh, choose 5K for R24

Figure 10 Battery Capacity Configuration Circuit
12.8.2 LED,Power Display Mode
IP5383 4-LED,2-LED,1-LED mode to display the capacity of the battery is as follows:
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R

D3 D4

SR

4 LED

Figure 11 4/2/1-LED Connection

display mode:

tery Capacity (%) D1 D2 D3 D4
Fully charged ON ON ON ON
75%=C ON ON ON 0.5Hz Flash
50%=<C<75% ON ON 0.5Hz Flash OFF
25%=<C<50% ON 0.5Hz Flash OFF OFF
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C<25% 0.5Hz Flash OFF OFF OFF

Table 7 Charging LED Display

Discharging

Battery Capacity (%) D1 D2 D3 D4
C275% ON ON ON ON
50%=C<75% ON ON ON K
25%<C<50% ON ON OFF OFF
5%<C<25% ON OFF OFF OFE
0% <C<5% 1Hz Flash OFF OFF OFF
C=0% OFF OFF OFE OFF

Table 8 Discharging LED Display
2-LED display mode:
charging: The D1 flashes in a 2s cycle (1s on and 1s off), and is alwaysfon when fully charged.
discharging: The D2 is always on, and when the power'is lower than 5%, it flashes at 1Hz (0.5s on
and 0.5s off).

1-LED display mode:

charging: The D1 flashes in a 2s cycle(1s on and 1s off), and is always on when fully charged.

discharging: The D1 is always an, and whenythe power is lower than 5%, it flashes at 1Hz (0.5s on
and 0.5s off).

Note: The 2 lamp and_1amp modes need to be customized, and the schematic diagram of the
corresponding model dées not need to'be,changed. Simply refer to the above figure to change the
peripheral circuits of the LED1, LED2, and LED3 pins.

12.8.3 188 Nixie Tube Display/Mode
The nixie tube supported by IP5383 is as follows:

Nixie Tube During charging During discharging
i 0 charged Fully charged Battery capacity <6% | Battery capacity >5%

188 0-99% ones 100% always 0-5% ones place 5%-100% always on
place 0.5Hz on 1Hz Flash
Flash

Table 9 Nixie Tube Display Mode
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S1 type 188 nixie tube is as follows:

(RERFAE Unspecified Tolerances is: +£0.2  RX#Hifa: O&. 28
15,3

00 7

) i
90,0 i T

1.3 |ds4x5=127 _F — O
|

(

8,15
1,47

()

:

HRAKIS 2MM

e
|
T—_
|
D@
=
28

X
5.4

IR EEE

Figure 12 Nixie Tube
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S2 type 188 nixie tube is as follows:

3.4#R~ (Mechanical Outline) :
(FKiER~F /A% Unspecified Tolerances is: +0.2 RX¥Hifs: Afa. 2§

7 ,'
| {

@
wn
#0.45

4, EHPEA (Circuit Diagram) :

1 1314125 3524 55 4 5
L i Al
Kt 1AL 18{ 1] 10f 1€] 1 A T T T
2 3141 53 5 4 i 1

S2 type 188 Nixie Tube Circuit

12.9 Setting the'S put/Output Maximum Power

IP5383 sets th

put and output power of the system by judging the resistance value

mum power configuration table:
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PMAX R42 Maximum Input Power Maximum Output Power

- 33kQ 45W 45W
R42 27k Q 30W 45W
18k Q 35W 35W
T e | 1sko 30W 30W
9.1k Q 30W (maximum input voltage 15V) 30W

6. 2k Q 30W (maximum input voltage 15V) | 30W (maximum output 41 tage 15V)
- | 3eke 20W 30W

Figure 15 Power Configuration And Connection Methed

12.10 Setting the series of Batteries in Series

IP5383 sets the series of system batteries in series by judging'the resistance value of the R39
resistor connected to the HLED pin, and configures the corresponding battery parameters. IP5383
supports the selection of 2-5 series connected batteries.

Configuration table of the series of batteries in series:

HLED T of series
R 3 9 Ci‘i]”:‘lbce: ef do fb': LSLlclreii s
10kQ) )
R39 7. 9kO 4
5kQ 3
2. 5kQ 2

Figure 16 Setting the series Of Batteries In Series

12.11 VSET (Battery Type Setting)

IP5383 sets,thebattery type by outputting 80uA current to the resistor connected to GND on the
FCAP PIN“andjudging the voltage on the FCAP, thereby changing the battery display threshold, the
constantiwoltage for charging the battery, and the protection voltage. The different resistances to GND
connectedto,FCAP and the corresponding different battery types are shown in the following table. When
the voltage of FCAP exceeds all judgment ranges, the chip will recognize the circuit as a short circuit or
an abnormal open circuit. The value of resistance between FCAP pin and GND and set battery type are
as follows:
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FCAP

R23

IC_MODE D—‘:\

Resistance from FCAP | FCAP voltage (Theoretical FCAP Voltage C ding
to GND Voltage) Judgment Range ﬁm
27kQ 2160mV 1750mV~2550mV 4.20V
18kQ 1440mV 1220mV~1750my/ 430V
13kQ 1040mV 860mV~1220mV 4.35V
9.1kQ 728mV 600mV~860mV/. 4.40V
6.2kQ 496mV 384mV~600mV. 4.15V
3.6kQ 288mV 216mV~384mV. 3.65V

Table 10 Battery Type Setting

Note:
1. 3.65V refers to lithium iron phosphate battery and €orresponding turn-off voltage is 2.75V.

2. Note that the accuracy of the external resistance [should be 1%, and the voltage of FCAP should
be in the middle of the judgment range.

12.12 Intelligent Temperature Selection

IP5383 outputs 80pA currention thesPMAX pin, connect different resistors R75 to GND to set the
battery type and configure intelligentitemperature selection during battery charging and discharging.

When IP5383 detects thatiitsyownitemperature has reached the threshold, it will automatically adjust
the charging/discharging power to'maintain its own temperature below the threshold.

PMAX R75 Intelligent temperature
S & 0 selection
33kQ 110°C
R75 27kO 100°C
18kQ 95°C
NTC MODE |—
D—‘i 13kQ 90°C
9. 1kQ 85°C
6. 2kQ 80°C
- 3. 6kQ) 70°C

Figure 17 Intelligent temperature selection

12.13 NTC

IP5383 integrates NTC function, which can detect battery temperature. When the IP5383 is working,
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a constant current source is generated at the NTC pin, and an external NTC resistor is used to generate

a voltage.The IC internally detects the voltage of the NTC pin to determine the current battery temperature.

*Connect a 100nF capacitor in parallel with the NTC PIN to GND, the capacitor needs to be placed
close to the chip PIN.

N7 NTC_ADC
20p1A/80pA

HA/80p

\ ADC

< RNTC=10kQ

<
~

J B=3380 jcuoom

Figure 18 NTC Circuit
IP5383 discharges 80pA current on the NTC_MODE PIN. If this PIN is connected with,different
resistors, different voltages can be obtained. The IC will detect the NTC_MODE voltage:and select
different NTC functions according to the NTC_MODE voltage. Whenfthe voltageiof NTC MODE exceeds
all judgment ranges, the chip will recognize the circuit as a short circuit or an abnormal open circuit.

NTC_MODE

y

R41

Figurem9,NTE Gear Selection

NTC_MODE External NTC%Esoretical NTC_MODE Voltage NTC Function
Resistance tag Judgment Range

27 kQ 2160mV 1750 mV~2550 mV NTC sixth gear
18 kQ 1440 mV 1220 mV~1750 mV NTC fifth gear
13 kQ 1040 mV 860 mV~1220 mV NTC fourth gear
9.1 kQ 728 mV 600 mV~860 mV NTC third gear
6.2 kQ 496 mV 380 mV~600 mV NTC second gear
3.6 kQ 288 mV 216 mV~380 mV NTC first gear

Table 12 NTC Threshold Selection
*Note thatsthe accuracy of the external resistance should be 1% and the voltage of NTC_MODE should
be in the, middle of the judgment range.

IP5383,has six built-in NTC functions. By changing the resistance between NTC_MODE PIN and
GND7the corresponding NTC function can be set. The functions are as follows:

NTC first gear:

In the charging state, charging stops when the NTC temperature is lower than 0°C (0.55V), normal
charging between 0 and 45°C, and charging stops when the NTC temperature is higher than 45°C
(0.39V).

In the discharge state, discharge is stopped when the NTC temperature is lower than -20°C (1.39V),

normal discharge is between -20°C and 60°C, and the discharge is stopped when the NTC temperature
is higher than 60°C (0.24V).
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NTC second gear:

In the charging state, charging stops when the NTC temperature is lower than 2°C (0.50V), normal
charging between 2°C and 43°C, and charging stops when the NTC temperature is higher than 43°C
(0.42V).

In the discharge state, discharge is stopped when the NTC temperature is lower than -10°C (0.86V),
normal discharge is between -10°C and 55°C, and the discharge is stopped when the NTC temperature
is higher than 55°C (0.28V).

NTC third gear:

In the charging state, charging stops when the NTC temperature is lower than 0°C (0.55V), normal
charging between 0 and 45°C, and charging stops when the NTC temperature is higherthan45°C
(0.39V).

In the discharge state, discharge is stopped when the NTC temperature is lowérthan*10°C (0.86V),
normal discharge is between -10°C and 55°C, and the discharge is stopped when the NI C temperature
is higher than 55°C (0.28V).

NTC fourth gear:

In the charging state, when the NTC temperature is lower thanx10°C (0.86V), the charging stops,
the current limit of the BAT terminal is 0.2C between -10°C ~0°C, and G,is_edual to the battery capacity
set by FCAP, and the normal charging is between 0°C@and45°C (0.39V). Between 45°C and 55°C, the
constant voltage charging voltage is reduced by 0.1M*N to charge the battery with normal current, and
the NTC temperature is higher than 55°C (0.28V) to stop charging.

In the discharge state, discharge is stoppediwhenthe NTC temperature is lower than -20°C (1.39V),
normal discharge is between -20°C and 55%€, andthe discharge is stopped when the NTC temperature
is higher than 55°C (0.28V).

NTC fifth gear:

In the charging state, whenthe NTCitemperature is lower than 2°C (0.50V), the charging stops, the
current limit of the BAT terminal is 0.4C between 2°C and 17°C, and C is equal to the battery capacity set
by FCAP, and the normal’charging,is between 17 and 43°C (0.42V). and the NTC temperature is higher
than 43°C to stop charging.

In the discharge state, discharge is stopped when the NTC temperature is lower than -20°C (1.39V),
normal discharge is between,-20°C and 60°C, and the discharge is stopped when the NTC temperature
is higher than 60°C (0724V).

NTC sixth gear:

In the charging state, When the NTC temperature is lower than -10°C (0.86V), the charging stops,
the currentlimitief the BAT terminal is 0.2C between -10°C and 0°C (0.55V), and the charging is normal
between 0,°C and 45°C. the BAT terminal current is limited to 0.2C for charging between 45°C ~55°C
(0.28V), Cislequal to the battery capacity set by FCAP, and the NTC temperature is higher than 55°C
(0.28V){o stop charging.

In the discharge state, discharge is stopped when the NTC temperature is lower than -20°C (1.39V),
normal discharge is between -20°C and 55°C, and the discharge is stopped when the NTC temperature
is higher than 55°C (0.28V).

*Note:

(1) After detecting the abnormal temperature of the NTC, it resumes normal operation when the

temperature is £5 degrees Celsius of the protection temperature. In the brackets after the
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above temperature, the NTC PIN voltage corresponding to the temperature is written. The
calculation method is: the current discharged by the NTC PIN * the NTC resistance value at the
temperature.

(2) The NTC resistance parameter referenced in the above temperature range is 10kQ@25°C
B=3380. Other models are different and need to be adjusted. If the scheme does not require
NTC, the NTC pin should be connected to the ground with a 10kQ resistor, and cannot be left
floating or grounded directly.

*Note: ’
The above function PIN selection resistor instructions are all PIN selection for LE 00 e
demo. Please refer to the specific schematic diagram for PIN selection for other mo nctio
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13 Layout considerations

13.1 VIO and BAT Terminal Sampling Lines

In the schematic diagram, BAT and CSP2 belong to the same network, but they must go to the 5mQ
sampling resistor end respectively when routing. Similarly, CSN2 and PCON also need to go to the 5mQ
sampling resistor end respectively.

2:VIOS . tV

2BAT+

Eigure 20 5mf) Resistance Sampling Line
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13.2 The VIO and BAT capacitors need to be close to the sampling
resistor, and the GND of the capacitor needs to be close to the
PGND of the H-bridge

Place at least one 22uF capacitor next to the 5mQ sampling resistor of VIOS and BAT. The GND of
the capacitor must be close to the GND of the H-bridge power MOSFET, and more vias need to be
added between the capacitor GND and the H-bridge power MOSFET GND. Otherwise, it may cause
interference to current sampling and system stability.

Figure 21_dihenvlOS ‘and BAT capacitors are close to the sampling resistor
13.3 VCCIO capacitors and VEC5V capacitors need to be placed near the
chip pins
VCCIO capacitors and,VCC5V capacitors need to be placed near the chip pins, and additional vias
need to be added nearithe capacitor GND
LED3 LED3

NTC_MODE = _ p _ WCCo : ZGND X _

LEDS

veeio :
KEY

tVCC5V Z:GND :D

BAT+ BAT+

KEY

Figure 22 PGND and system GND form a smooth loop and power path through copper foil
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13.4 The Wiring from VIO to MOSFET of output USB-A1, USB-C1 and

USB-C2
The wiring from VIO to USB-A1, USB-C1 and USB-C2 output MOSFET needs to be routed
separately at the VIO of the VBUS_| resistor, otherwise it may affect the automatic recovery fast charging

function when multi-port to single-port.

. . =
| I
Iiimy

Figure 23 Route The,VIOdoe,Each Output Port

13.5 VBAT, VIO, and CSP_mear thelC pins require the addition of a 0.1uF

capacitor
VBAT, VIO, and CSP near the IC pins require the addition of a 0.1uF capacitor, otherwise it will affect the

accuracy of current ADC samplingjitherebyaffecting the function of the power meter and current limiting.
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14 Application Schematic

14.1 Application Schematic Diagram of LED Lamp Scheme

R42 Maximum Input Power | Maximum Output Power
i w07 33kQ 45W 45W
o2 YV 27kQ 30w 45W
A(;\ID AEND GT\ID 24 R2 10K -y — o S
VouT1 NMOS 4 (EpAD) KEY 5 w ‘ 13kQ 30w 30w
DMAT JE' VouTL €22 0.luF 9.1kQ 30W (maximum input
USB-AL DPAL TouF 33 | RNTC 10K@25°C voltage 15V)
GND 390 pat NTC & I J 30W
= 38 29 R4z 13K NMOSrr 6.2kQ
B ppat PMAX & R7S 3K ‘:|_{
41 NMOSLLL I
= VOUT1G
28 R4 5K NMOS
46 b vy LED5 m—&%\\;@j )
LINMOS
/IN NMOS 44 .
o | 4 o DUB LED4 2 RAAK—)
o o % DPB
[ 10uF —x CC3 NTC gear 3
USB-C2 ce3 45 cca NTC gear 2
co = ] HLED & 9
GND VING NTC gear 1
LED3 &
1 48 VBUS Corresponding series of battery cells set
- 5
36
?ﬁ bMC 4
=75 e 3
?ﬁ CC1L 2
— CC2
VBUS NMOS 50 VBUS T Corresponding capacity of battery cells set
DNC Jg - 5000mAh
[ DPC Tiour 29 4 vpuse 10000mAh
uspc1 | CCL 2 Lo IP5383 15000mAh
ez = T 20000mAh
: R3 clo CsPL 25000mAh
SR WE | 30000mAh
= 25 N1
R4 10R 55 PCIN Corresponding type of battery
’—557 VIOP —
| 4.3V
5 VI 435V
1ol of o V1o
CP: 62
22uF | 22uF | 22uF 4.15V
3 3.65V (Lithium iron phosphate battery)
2 PG
= = = = GND Battery: 2~5 R75 Corresponding intelligent temperature selection
Solid capacitor 100UF S VBATP ;z 33kQ 110°C
60 PAD) VBATP 27kQ 100°C
20 18kQ 95°C
59 5 BS SW2 » 13kQ 90°C
8BS BST2 - o 9.1kQ 85°C
S84 Sifl (EPAD) (EPAD) SW2 m . 6.2k0 30°C
Z SW2 m 3.6kQ 70°C
W1 PGND PGND  SW2
RS £ £ R6
| 8 | 9 2R
cl4

2.2nF,

L1 4.7uH

Figure 24 1P5383 LED Scheme Application Schematic Diagram
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14.2 Digital Tube Solution Application Schematic Diagram

VOUT1 NMOS 40
DVAL ey
USB-A1 DPA1 10uF
o i 39
= 38
1 41
46
V NMOS 44
o ‘ o
e 43
— 10uF 2
uspcz | OC3 45
cce = -5
47
GND
48
= 36
—
35
—
37
5
34
—=
VBUS NMOS 50
DMC c4
DPC uF 49
usp-ct | OCL B
e T s
GND
R3 clo
SmR] TuEL
T 53
L R4 10R 55
57
1
CP1 Cs Co) C7 62

22uF|

|

Solid capacitor 100uF

22uF|  22uF|

a

VOUT1L

DMAT
DPA1

VOUT1G

VIN

DMB

DPB

CC3

Ccc4

VING

VBUS
DMC
bPC
CC1
CC2

VBUS_1

VBUSG
VIO
CSP1

CSN1
PCIN
VIOP
VIOP
VIOP

VIOP (EPAD)

SWI

R51 Maximum Input Power|Maximum Output Power|
I 33kQ 45W 45W
4 (2 e Ri9 20k TN D7 0 0w e
18kQ 35W 35W
AGND AGND GND KEY 24 R20 10K e | 13kQ 30W 30w
(EPAD) SW 1 oW - :
C€22(,0.1uF 9.1kQ (maximum inpu 30W
RNTC 10K@25°C voltage 15V)
NTC ¢ » % | 30w 30w
6.2kQ (maximum input (maximum output
HLED M}vzifl(—{\\ voltage 15V) voltage 15V)
2 T 3.6kQ 20W oW
PMAX 55— I h 4
] R4 MODE
b fovos] T’ 0
Swose s ko 27kQ gear 6
1860 . NTC
R76 49 RS1 RS0 13kQ N
33 75K 27 27K 9. 1kQ NTC gea
NTC gear 2
R19 100Q
28
LED5
27 | R0 100Q
LED4
LED3 26 R22 100Q
31 R32 100Q Corresponding capacity of battery cells set
LED2 5 5000mAh
30 R33 1000
LEDI ——ANN— 10000mAh
IP5383 15000mAh
20kQ 20000mAh
VCCIOo 25kQ 25000mAh
Veesy 30kQ 30000mAh
R50 Corresponding type of battery
27kQ 4.2V
18kQ 4.3V
— | 13kQ 435V
— | 91kQ 4.4V
—_ | 6.2kQ 4.15V
Solid capacitor 100uF 3.6kQ 3.65V (Lithium iron phosphate battery)
Battery: 2~5 R76 Corresponding intelligent temperature selection
33kQ 110°C
27kQ 100°C
18kQ 95°C
13kQ 90°C
1 9.1kQ 85°C
(EPAD) SW2 -2 820 o
SW2 By 0.1uF -
10
PGND PGND SW2 b=t
R6
8 9 2R
C14
L1 4.7uH
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BOM
SEITEL Part name Type Location AT Remarks
No ber
1 SMT IC QFN60 IP5383 U2 1
. o C2,C11,C12, C16,
2 SMT capacitor | 0603 0.1uF 10% 50V C19, C22, C23 7
3 SMT capacitor 0603 1uF 10% 16V C10 C15 2
4 SMT capacitor | 0603 2.2uF 10% 16V C20 C21 2
5 SMT capacitor | 0603 10uF 10% 25V C1C3C4 3
6 SMT capacitor | 0805 22uF 10% 25V C5C6 C7 C9 C18 5
7 SMT capacitor | 0603 2.2nF 10% 50V C13C14 2
8 SPAE capacitor 100uF 35V 10% CP1 CP2 2
4.7uH SPA1265-4R7
9 Inductor RDC<0.01R L1 1
10 SMT resistor 0603 0Q 1% R17 R18 R36 3
11 SMT resistor 0603 10Q 1% R4 R7 2
12 SMT resistor 0603 2Q 1% R2 R11 R28 3
13 SMT resistor 1206 0.005Q 1% R3 R8 2 ppm<75
14 SMT resistor 0603 5kQ 1% R24 1 FCAP
15 SMT resistor 0603 2.5kQ 1% R39 1 Series of battery
16 SMT resistor 0603 27kQ 1% R23 1 Type of battery
17 SMT MOSFET 2N7002 Nt N5 N9 N10 4
Intelligent
18 SMT resistor 0603 33kQ 1% R75 1 temperature
selection
19 SMT resistor 0603 13kQ 1% R42 1 PMAX
20 SMT resistor 0603 3.6k0 1% R41 1 NTC MODE
21 SMT capacitor | 0603 0.1uF 10% 50V C22 1
NTC thermal —— NTC circuit
22 resistor 10kQ@25°Ci1B=3380 RNTC 1
23 SMT resistor 0603 100Q 1% R1 R21 R22 3 LED scheme
24 SMT LED 0603 blue D1 D2 D3 D4 4 selection
25 SMT LED 0603),red D6 1
26 Digital tubg YFTD1508SWPG-5D SMG1 1 digital tube
; o scheme
27 SMT resistor 0603 100Q 1% R21 R22 R23 R24 R25 5 selection
28 LED 5MM LED D7 1 lighting circuit
29 SMT resistor, 0603 20Q 1% R19 1
30 SMT resistor 0603 10kQ 1% R20 1 Key circuit
31 KEY SMT 3*6 SW 1
Rpbs<15mQ,
32 SMTMOSFET Vps>30V, U2 U4 U6 3
Ves>12V, Ip>10AF
33 Quitput USB-A AF10 8 pin USB USB-A 1
34 USB-C USB-C connector USB1 USB2 2
connector
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15 Package

15.1 Package of the Chip

VAT Sleeelc]
Iy [
B = I E
& - T -
|,~—|PIN_1_CORNER]

| Bl cAE
—PN.T D]
="
ES
H EImlcE
-
- by
[am E4
— 'an [ [rif[c[a]B]
BmicaE) — =l j
L d =1 - + e A
=) o 1
— — frfE
EXPOSED DIE — -
ATTAQH PAD “\{ _ {
) e (- E2
- ] [EIclaE]
i =1 @_r
L&ﬂﬂﬂﬂﬂlﬂﬂ TWDHL
3 60X b —=} 13
4 L7 ox (6) o] o [BIobe@ICIATE] e
6 D2
[&]frt[clalE] @%ﬁlﬂﬁl [ rrf[C[A[B]
[BOTTOM VIEW]
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|SYMBOL | [MIN | [NOM | |MAX |
[TOTAL THICKNESS] 0.7 0.75 0.8
STAND OFF 0] [0.02] [0.05]
MOLD THICKNESS] == 0.55 ==
L/F THICKNESS
LEAD WIDTH| [b] [0.15]
BODY SIZE o]
[v] [E] 7 BSC ¢
LEAD PITCH 0.4 BSC
] D2 [1.7] T
Y E2 0.9/ 1 1.1
X D3 1.572 1 72
Y E3 1.025 25 1.925
X D4 1. 72 1.772
EP_SIZE]
Y E4 5 1. 1.225
X D5 2 3
Y E£5 9 [1.1]
X D6 3. 478 13.578]
Y 5.5 5.7
. 4 .
LEAD LENGTH 0.2 2 0.0
0.4 REF
[LEAD TIP TO EXPOSED PAD EDGE K
0.45 REF
EXPOSED PAD EDGE TO EXPOS
|PAD_EDGE 2 0.45 REF
0.822 REF
a0
cec
eee 0.08
bbb 0.07
[EXPOSED ffF
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15.2 Marking Description

0,
[P5383

.
XXXXXXXX :K

Instructions:
1. Q@ --Injoinic Logo
2. 1P5383 --Product Mod
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16 Important Notice

INJOINIC TECHNOLOGY Corp. 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 Corp.'s terms and conditions of sale
supplied at the time of order acknowledgment.

INJOINIC TECHNOLOGY Corp. assumes no liability for applications assistance or the ([design‘of
Buyers' products. Buyers are responsible for their products and applications using INJ@INIC's
components. To minimize the risks associated with Buyers' products and applications; Buyers should
provide adequate design and operating safeguards.

Buyer acknowledges and agrees that it is solely responsible for compliance with alllegal, regulatory
and safety related requirements concerning its products, and any uséof INJOINIC's components in its
applications, notwithstanding any applications-related information jor support that may be provided by
INJOINIC. Buyer represents and agrees that it has all the necessary, expertise/to create and implement
safeguards which anticipate dangerous consequences of failures, monitor failures and their
consequences, lessen the likelihood of failures that might'‘cause harm and take appropriate remedial
actions. Buyer will fully indemnify INJOINIC TECHNOLOGY and.its representatives against any
damages arising out of the use of any INJOINIC's components in safety-critical applications.

Reproduction of significant portions of INJOINIC's information in INJOINIC's data books or data
sheets is permissible only if reproduction isiwithout alteration and is accompanied by all associated
warranties, conditions, limitations, and notices. INJOINIE TECHNOLOGY Corp. is not responsible or
liable for such altered documentation. Copyingsinformation from third parties may be subject to additional
restrictions.

INJOINIC will update this document froam time to time. The actual parameters of the product may
vary due to different models orother items. This document is not a warranty of any kind, express or
implied.

Resale of INJOINIC!s compongnts or services with statements different from or beyond the
parameters stated By INJOINICfor that component or service voids all express and any implied
warranties,for the associated INJOINIC's component or service and is an unfair and deceptive business
practice. INJ@INIC TECHNOLOGY Corp. is not responsible or liable for any such statements.
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