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Output 45W Power Buck SOC with Multiple Fast Charge Protocols

-_—

Features

®  Synchronous Step-Down Converter

Built-in Power MOSFETs

Input Voltage Range, 7.2V to 32V

Output voltage range: 3V~21V

Output voltage line complement function
Output power support CV/CC mode
VIN=24V, VOUT=5V@3A, Conversion
efficiency up to 93.6%

VV YV VYV VYV

®  Support Type-C Output and PD Protocol
»  Support 5V, 9V, 12V,15V,20V output
»  Support PD2.0/PD3.0/PPS output protocol
»  PPS support 3~21V adjustable voltage with
20mV/step output
®  Fast Charge Output
Support Type-C PD output
Support BC1.2 and Apple
Support QC2.0, QC3.0 andQC3+
Support MTK PE+2.0 and PE+ 1.1
Support Huawei Fast charge FCP
Support Samsung fast charge AFC
Support SFCP
ulti-Protection and High Reliability
Input overvoltage, input under voltage
Output short circuit, output overcurrent
protection
Over temperature protection
DP/DM/CC over voltage protection
CC withstand voltage of 30V
HBM ESD 4KV

®*  Package: 4*4mm QFN24

VVVVVVYVVYYVY
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2 Application

® Car Charger
® Fast Charge Adapter

3 Introduction

IP6537U is a synchronized switch buck regulator
which supports multiple fast charge output protocols,
providing solutions for car charger and charge adaptor.

IP6537U has built-in power MOSFET,
voltage range is 7.2V to 32V, output voltage ranges

input

from 3V to 21V, and supply up to 45W output power,
can automatically adjust the output voltage and
current according to the identified fast charging
protocol.

IP6537U output power has CV/CC characteristic.
when the output current is lower than the preset
value, it is in CV mode with a constant output voltage;
when the output current is higher than the preset
value, it enters CC mode and the output voltage
decreases as the output current increases.

The PIN15 and PIN16 of IP6537U can be used as

intelligent power reduction control function,
connecting two external resistances can simply use
two IP6537U to realize dual-port intelligent

power-reduced function.
IP6537U supports soft start, providing resistibility
on the large inrush current during circuit start up.
IP6537U supports multiple protection on input
overvoltage and under voltage, output overcurrent,
overvoltage, under voltage and short circuit
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Fig.1 1P6537U Simplified Application Schematic
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4 Revision History

Notes: The page number of the previous version may different from the page number of the current version
Initial Release V 1.00 (May 2023)
Changes from Revision V1.00 (May 2023) to Revision V1.1(Nov 2023) Page
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5 Typical Application Schematic Diagram
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Fig. 2 1P6537U Application Schematic of Single Type-C Port PD Fast Charging Output

Notes:
(1) 1P6537U EPAD must have a good contact with PCB GND;

(2) ENB cannot be floating and needs to be given a definite level; the chip turns on when ENB is low
and turns off when ENB is pulled up to 2V or more;

(3) C1 and C2 should be placed close to the PIN21/PIN22/PIN23 of IP6537U; C2 requires an
appropriate increase in capacitance if it is far from the 100uF capacitor or the power supply VIN;

(4) C5 should be placed close to the PIN19/PIN20 of IP6537U;

(5) R1 and C6 should be placed close to the LX (PIN3/PIN4/PIN5) of IP6537U, and the loop
composed of LX pin, R1, C6 and PGND should be minimized on the PCB board;

(6) When the USB port on the program does not use DP and DM pin, the DP and DM interface should
be reserved on the PCB to facilitate subsequent upgrades of the device.
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6 PIN Definition

NC VIN VIN VIN VOS VOUT

24 23 2 21 20 19
PGND| | 1 18[  |NC
NC| ]2 17 | AGND
X 3 1
] PE537U 6 |psi/PC1
4 15] | PSO/HLED
x| J— [ ]
X[ |5 14 |ca
NC| |6 13 INC
7 8 9 10 11 12
ENB BST DM DP CClL CCOK/PCO

Fig. 3 1P6537U PIN Configuration

Pins
- - Description
Pin NO. Pin Name
1 PGND Power ground
2/6//13/18/24 NC Floating pin
3/4/5 LX Power switch node, connected to external inductor
7 ENB Chip enable pin, cannot be suspended. Chip enable when ENB
is pulled low externally
8 BST Bootstrap capacitor pins
9 DM USB C port fast charge communication pin DM
10 DP USB C port fast charge communication pin DP
11 CC1 USB C port detection and fast charge communication pin CC1
12 CCOK/PCQO | CC connecting indication PIN/Power control PIN O
14 CC2 USB C port detection and fast charge communication pin CC1
15 PSO/HLED Intelligent F)ower redl.Jcti.on f:ontrf)l pin 0/
Fast charging mode indication pin
16 PS1/PC1 Intelligent power reduction control pin 1/Power control PIN 1
17 AGND Analog ground
19 VOUT VOUT output current negative sense pin
20 VOS VOUT output current positive sense pin
21/22/23 VIN Input voltage node
25 EPAD Power ground

V1.10 http://www.injoinic.com/ 4/28 Copyright © 2023, Injoinic Corp.
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7 IP Series Model Selection Table

7.1 1C Selection Table

Supported Protocols Package
i Model Output | Dual — —
current \ports| pop | 9C2.0(QC3.0| FCP | SCP | AFC SFCP | PD2.0 Pkg |P2P
PE (PPS)
IP6536 2.4A v v - - - - - ESOP8 | 2
IP6523S_NU 3.4A v - - - - - ESOP8 E
IP6525TQ 18W v v v v v - - ESOP8
IP6525T _NU 18W N S N N S - - ESOP8
IP6525S 18W v V v v v \ V N ESOP8 %
IP6525S_0OC 18W v v v v v v - v ESOP8 -
IP6520 18W v J v v v J J - v ESOP8
IP6520T 20W v v v v v - - v ESOP8 %
IP6520T_PPS 20W v v v \ v - - v v ESOP8 “
IP6537_C 18W v S v N v S S S v v QFN24
IP6537_C_30W20V | 30W a N v v v S S S v v QFN24 %
IP6537U_C 18W N N N N v R v v v QFN24 -
IP6529 C 2TW v S v v S - - v v QFN24
IP6538U_AA 24W v v S v v v S S - QFN32 g
IP6538U_AC 21W | N v v v v v v v - v v QFN32 E
IP6551 4.8A v v - - - QFN32
IP6527U_A 24W v S v v v S S - QFN32 g
IP6527U_C 27TW v v v v v y - v v QFN32 E
IP6559 _C 100W v S v v v S - - v v QFN64 g
IP6559_AC 100W N N S N N N S - - N v QFN64 g
IP6557_C 140W v v v v v v R\ v \/ \/ QFN40
V1.10 http://www.injoinic.com/ 5/28 Copyright © 2023, Injoinic Corp.
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7.2 IP6537U Series Product Selection

Product USB Output Power

USB 18W PDO 5V/3A 9V/2A 12V/1.5A | 3.3-5.9V/3A | 3.3-11V/2A
IP6537U_C

Type-C Qc 5V/3A 9V/2A 12V/1.5A

35W PDO 5V/3A 9V/3A 15V/2.33A | 20V/1.75A 3.3-11V/3A
IP6537U_1_35W_ uSB 27.5W PDO 5V/3A 9V/3A 15V/1.83A | 20V/1.37A
27TW5_7W5 Type-C | 17.5W PDO 5V/3A 9V/1.94A | 15V/1.16A | 20V/0.87A
7.5WPDO | 5V/1.5A | 9V/0.83A | 15V/0.5A 20V/0.37A
35W PDO 5V/3A 9V/3A 15V/2.33A | 20V/1.75A 3.3-11V/3A
IP6537U_2_35W_ uSB 27.5W PDO 5V/3A 9V/3A 15V/1.83A | 20V/1.37A
27TW5_7W5 Type-C | 17.5W PDO 5V/3A 9V/1.94A | 15V/1.16A | 20V/0.87A
7.5WPDO | 5V/1.5A | 9V/0.83A | 15V/0.5A 20V/0.37A
35W PDO 5V/3A 9V/I3A 15V/2.33A | 20V/1.75A 3.3-11V/3A
20W PDO 5V/3A 9V/2.22A | 12V/1.67A
15W PDO 5V/3A 9V/1.67A | 12V/1.25A
35W PDO 5V/3A 9V/3A 15V/2.33A | 20V/1.75A 3.3-11V/3A
20w PDO 5V/3A 9V/2.22A | 12V/1.67A
15W PDO 5V/3A 9V/1.67A | 12V/1.25A
IP6537U_5_35W_ uUSB 35W PDO 5V/3A 9V/3A 15V/2.33A | 20V/1.75A 3.3-11V/3A
20w Type-C | 20W PDO 5V/3A 9V/2.22A | 12V/1.67A

IP6537U_3_35W_ usSB
20W_15W Type-C

IP6537U_4_35W_ uUsSB
20W_15W Type-C

Notes:

1. IP6537U supports a maximum power output of 45W (20V/2.25A).

2. The PSO/HLED PIN and PS1/PC1 PIN Pins of the IP6537U can be multiplexed for other functions as
required.

3. The QC fast charging output of IP6537U in the table are 18W, and support CV/CP/CC loops.

V1.10 http://www.injoinic.com/ 6/28 Copyright © 2023, Injoinic Corp.
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8 Internal Block Diagram
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Fig. 4 1P6537U Internal Block Diagram
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9 Absolute Maximum Ratings

Parameters Symbol Value Unit
Input voltage range ViN -0.3~40 Vv
LX voltage range Vix -0.3 ~ VIN+0.3 Vv
VOUT voltage range Vvout -0.3~30 Vv
DP/DM/CC voltage range Vbepmicciicc2 -0.3~6 v
Junction Temp range Ty -40 ~ 150 °C
Storage Temp range Tstg -60 ~ 150 °C
Thermal resi
o
ESD (HBM) ESD 4 KV

* Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the
device. Exposure to Absolute Maximum Rated conditions for extended periods may affect device

reliability.

10 Recommended Operating Conditions

Parameter

Symbol

Min.

Typ.

Max.

Unit

Input voltage

VN

7.2

12/24

32

\Y

*Devices’ performance cannot be guaranteed when working beyond those Recommended Operating

Conditions

V1.10 http://www.injoinic.com/
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11 Electrical Charateristics

Unless otherwise specified, TA=25°C, L=22uH, VIN=24V, VOUT=5V, tested on the IP6537U_C demo.

Parameters Symbol | Test Condition Min. Typ. Max Unit
Input system
Input voltage VIN 7.2 24 32 Vv
ViN-uv Rising voltage 7.1 7.2 7.3 \Y
Input under voltage
Vin-uvtH | Falling voltage - 0.3 - Vv
Vin-ov Rising voltage 314 31.7 320 |V
Input over voltage
ViNn-ov-TH | Falling voltage - 0.2 - \Y
Input quiescent current la VIN=24V, Standby status - 400 - uA
Input current at ENB=3.3V,
Shutdown current Isp - 25 - uA
VIN=24V
Power switching system
High-side MOS Ron resistance | Rpsion)_L - 30 - mQ
Low-side MOS Ron resistance Ros(on)_H - 20 - mQ
Maximum Duty Cycle Dwmax VIN = 9V, VOUT=9V/3A - 98 - %
Switching frequency Fs 90 110 130 KHz
Output system
Output voltage Vour 3 5 21 \Y
VIN=12V, VOUT=5V/3A 85 90 95 mV
VIN=12V, VOUT=9V/2A 85 90 95 mV
i VIN=24V
Output voltage ripple AVour ’ 90 95 100 mv
VOUT=12V/1.5A
Note: Typical values tested under the demo board reference
design
Soft start time Tss VIN =24V, VOUT =5V - 4 - ms
Output  line  compensate VIN =24V, VOUT =5V,
Vcowmp - 150 - mV
voltage IOUT = 3A
Max output current in CC VIN =24V, VOUT =5V i 3 )
mode lout VIN =24V, VOUT =9V - 3 -
(IP6537U_C) VIN=24V, VOUT =12V | - 15 !
) Hiccup  restart voltage
Output hiccup restart voltage | Vour - 4.1 - v
when output enter CC

V1.10

http://www.injoinic.com/
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mode

(VOUT preset voltage >=
5V)

Parameters Symbol | Test Condition Min. Typ. Max | Unit

Hiccup restart voltage
) when output enter CC
Output hiccup restart voltage Vour - 3 - \Y
mode

(VOUT preset voltage < 5V)

VIN=24V, VOUT short

Output hiccup restart time Thic o - 2 - S
circuit

DPDM over voltage protection

Vove orom | VIN =24V, VOUT=5V - 4.5 - \Y
voltage
CC over voltage protection

Vovp cc VIN = 24V, VOUT=5V - 6.0 - \%
voltage -
Thermal shutdown .

Torp Rising temperature - 150 - °C
temperature
Thermal shutdown

ATore - 40 - °C

temperature hysteresis

ENB PIN

Input voltage of ENB rises
ENB Input shutdown voltage VENB-OFF - 2 - - Vv
to turn the device off

Input voltage of ENB drops
ENB Input turn-on voltage VEng-oN . - - 0.5 \
to turn the device on

. Delay time form ENB input
ENB Input turn-on delay time Teng-on ] - 170 - ms
is low to DCDC on

ENB Input shutdown delay Delay time form ENB input
. Tens-orr L - 50 - us
time is high to DCDC off

V1.10 http://www.injoinic.com/ 10/ 28 Copyright © 2023, Injoinic Corp.
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12 Function Description

12.1 Synchronized Switch Buck Regulator

IP6537U integrate a high efficiency synchronous switching buck converter, which supports a wide
input voltage range of 7.2V to 32V, and an output voltage range of 3.0 to 21V.

IP6537U integrate power switch MOSFET with 110kHz working frequency.

The conversion efficiency is up to 93.6% at VIN=24V, VOUT=5V@3A. The efficiency under different
input voltage and load current is shown in Fig. 5. and Fig. 6 shows the output voltage characteristics
under different load current.

IP6537U automatically adjusts the output voltage and current based on the recognized fast charging
protocol.

IP6537U has a soft-start function to prevent malfunction caused by excessive inrush current at
startup. Soft-start time is 4 ms for VIN=24V and 5V no-load output.

IP6537U Conversion Efficiency Curve when VIN=24V

98
97
96
95

94 = VOUT=5V

= VOUT=9V
VOUT=12V

effciency(%)

93

92

91

0 500 1000 1500 2000 2500 3000
load(mA)

Fig. 5 [P6537U_C Conversion Efficiency Curve when VIN=24V
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IP6537U_C Vout-lout Curve when VIN=24V

14
12

10

= VOUT=5V
6 — VOUT=9V
T ‘ \ VOuUT=12V

VOUT(V)

0 500 1000 1500 2000 2500 3000
load(mA)

Fig. 6 IP6537U_C Vout-lout Curve when VIN=24V

12.2 Output Voltage Line Complement Function

IP6537U supports output line compensate, output voltage will increase about 50mV as output
current increase 1A.

12.3 Output CC/CVICP Characteristic

When IP6537U works with QC high voltage protocol ,IP6537U supports output CV/CP/CC. when
the output current is lower than the preset value, output is CV mode with constant output voltage; while
the output current is higher than the preset value, output is CP mode, as the load increases, the output
voltage decreases; when the voltage drops to 6.5V, CC mode is entered, The load continues to increase
and the output voltage rapidly decreases until the output voltage undervoltage protection is triggered.

When IP6537U works with PD high voltage protocol, IP6537 supports output CV /CC, when the
output current is lower than the preset value, output is CV mode with constant output voltage; while the
output current is higher than the preset value, output is CC mode, The load continues to increase and
the output voltage rapidly decreases until the output voltage undervoltage protection is triggered.

When VOUT preset voltage is higher or equal to 5V, if the load continues to increase, output voltage
is lower than4.1V, the output will be shut down and hiccup restart after 2sec; When VOUT preset voltage
is lower than 5V, if the output voltage is lower than 3V, the output will be shut down and hiccup restart
after 2sec.

V1.10 http://www.injoinic.com/ 12/28 Copyright © 2023, Injoinic Corp.
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12.4 Protections

IP6537U supports input undervoltage protection: When the VIN voltage is lower than 7.3V, IP6537U
detects the input undervoltage and turns off the output.

IP6537U supports input over voltage protection: When the VIN voltage is higher than 32.7V,
IP6537U will turns off the output. When the VIN drops under 31.5V, IP6537U will consider the VIN
normal and turn on the output.

IP6537U supports output under voltage protection: When VOUT preset voltage is higher or equal to
5V, if the VOUT voltage is lower than 4.1V, IP6537U determines the output is under voltage and will turn
off the output and hiccup restart after 2sec. When VOUT preset voltage is lower than 5V, if the output
voltage is lower than 3V, the output will be turned off and hiccup restart after 2sec.

IP6537U supports short circuit protection: 8ms after the circuit is started, if VOUT voltage is under
4.1V, IP6537U determines the output is short circuit and will turn off the output and hiccup restart after
2sec.

IP6537U supports DP/DM/CC over voltage protection, when DP/DM voltage is higher than 4.5V, or
CC1/CC2 voltage is higher than 6.0V, IP6537U determines relevant signal PIN is over voltage and will
turn off the output and hiccup restart after 2sec.

IP6537U supports over temperature protection: when the temperature detected is higher than 150°C,
the output will be turned off. When the temperature decreases below 110°C, IP6537U determines the
temperature has recovered and will restart the output.

12.5 Fast Charge Protocols

IP6537U supports multiple fast charge protocols:

»  Support DCP (BC1.2 and Apple)

Support Qualcomm quick charge QC2.0, QC3.0 and QC3+
Support MTK PE+2.0 and PE+ 1.1

Support Huawei FCP
Support Samsung AFC (MAX 12V)
Support SFCP

YV VYV VYV VY

12.6 Type-C Port and USB PD Protocol

IP6537U_C supports Type-C output and USB PD2.0/PD3.0 (PPS) protocol.

IP6537U_C supports USB PD protocol output 18W; Package broadcast: 5V/3A, 9V/2A, 12V1.5A,
PPS 3.3-5.9V/3A, 3.3-11V/2A.

IP6537U supports the standard Type-C specification and will not turn on the output until the CC
connection is successful.

IP6537U Type-C port detects the fast charge requirement automatically through DP/DM and
CC1/CC2 pins and adjusts the output voltage and current accordingly.

V1.10 http://www.injoinic.com/ 13/28 Copyright © 2023, Injoinic Corp.
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12.7 ENB PIN Function

ENB is an external enable pin, which cannot be suspended and needs to be given a definite level;
The chip turns on when ENB is low and turns off when ENB is pulled up to 2V or more;

ENB is 3.3V, the shutdown current at 24V input is 25uA.

ENB can not be connected to a high-voltage of 6V or more, otherwise it will cause this PIN
overvoltage breakdown.

12.8 MFP Function

CCOKI/PCO (PIN 12) of IP6537U can be multiplexed as CC connection indication function or power
selection control function. Used as CC connection indication function, IP6537U will output 1 when CC is
connected properly, or IP6537U will output 0 when CC is not connected.

PSO/HLED (PIN 15) of IP6537U can be multiplexed as intelligent power reduction control function or
fast charging mode indication function; PIN 15 of IP6537U is multiplexed as intelligent power reduction
control function by default. PIN 15 of IP6537U is multiplexed as fast charging ' mode indication function,
IP6537U will control the output of PIN15 to indicate its working status according to whether it is in the
fast charging output state or not.

Applied to dual-chip solution, PS1/PC1 (PIN 16) of IP6537U can be multiplexed as intelligent power
reduction control function with PSO/HLED (PIN 15), to realize dual-port intelligent power-reduced
solution 1/2/3.

The PIN15 of IP6537U needs to be connected with PIN15 of another IP6537U, and connected to
ground through a resistor. PIN16 of the two IP6537Us also need to be connected in this way. IP6537U
can detect the voltage of PIN15 and PIN16 to realize the function of adjusting the output power
automatically.

Applied to a single-chip solution, PS1/PC1 (PIN 16) of IP6537U can be multiplexed as power
selection control function with CCOK/PCO (PIN 12), to realize the function of configuring its own output
power according to the voltage on PIN 12 and PIN 16.

V1.10 http://www.injoinic.com/ 14 /28 Copyright © 2023, Injoinic Corp.
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13 Application Notes

13.1 Input Capacitance Selection

The ESR of the input capacitor should be as small as possible. The ESR will affect the conversion
efficiency of the system.

The maximum ripple current supported by the input capacitor must be greater than the maximum VIN
ripple current of the system. The ripple current RMS value of the input capacitor is calculated as follows:

— Vour Vout
lrms = lLoap \/v a-<3-)
IN IN

lLoap is the load current, V) is the input voltage, Vgt is the output voltage.

13.2 Inductance Selection

The inductor with 22uH is recommended for most applications.

The DCR of inductor has a great influence on the conversion efficiency of the system, and low DCR
inductors are recommended. For solutions above 30W, it is recommended to use an inductor with a DCR
of less than 10mohm.

The inductor saturation current should be at least 20% greater than the system's peak inductor
current limit to avoid inductor saturation, causing inductance drop and system instability.

The calculation formula of the PEAK current (IL(PEAK)) is as follows:

I peaky) = lLoap + %
lLoap is the LOAD current, Al_ is the peak-to-peak value of the inductor current, The calculation
formula of Al is as follows:

Al = Voutr (Vin—Vour)
L Vin L Fs

V\y is the input voltage, Vour is the output voltage, L is the inductance, Fs is the switching
frequency.

13.3 Output Capacitance Selection

The output capacitance is used to keep the output stable. The value of ESR and capacitance has an
impact on the output ripple. The output ripple voltage Vqy—ripple Can be calculated as follows:

1
Vout—ri = Al Resg + ——
out—ripple L ( ESR g Fs Cour

Al is the peak-to-peak value of the inductor current, Rgsg is the equivalent serial resistance value
of the output capacitance, Fs is the switching frequency, Cqoyt is the output capacitance value.
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14 Typical Application Schematic

14.1 Single Type-C Port Application Solution

2ohm  InF

AA/»—H—{M
22ul
C6
m kil VIN
0T L1 - TN 1
VOUT LX |3/4/5 10| YN ]
c4 =
1

&;f_ ccl 7C3 | ‘ F1
. Cc2 C1l
iif < cc2 2. 2uF TR e
— DP 00uF BST | g L2 e P.IUF‘IOOUF ‘
—— DM = retive Loy ENB | 7 1P6537U o 4 Lt -
Active low——F 10 — op
QFN24 DM
= VOS |20 9 — —— DM
- | PSO/HLED
TypeC Output 15
VOUT |19 é 3 PS1/PC1

7 |-ACTD L

5 P —
EPAD

0. IuF l

Fig. 7 1P6537U Application Schematic of Single Type-C Port PD Fast Charging Output

Note:

1. Applied to a single-chip solution, PSO/HLED(PIN15) and PS1/PC1 (PIN 16) of IP6537U shall be
connected to ground.

2. ENB cannot be floating and needs to be given a definite level; the chip turns on when ENB is low
and turns off when ENB is pulled up to 2V or more.
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14.2 Dual-Port Intelligent Power-Down Solution

14.2.1 Power Distribution Table

IP6537U can communicate with another IP6537U through two resistors to realize various dual-port
intelligent power-reduced solutions, with the characteristics of solution simplicity and application flexibility.
The power distribution of each solution is as follows:

, Connected Output power
Solut IC Not
outon port | USB-C1 | USB-C2 N
C1 35W -
c2 - SSW Th is distributed b
IP6537U_1 35W | C1+C2 | 275W | 7.5W ‘b G °gstrbuied by
Plan 1 whether the connected device is
_27TW5_7W5 C1+C2 7.5W 27.5W . .
applying for PD fast charging.
C1+C2 17.5W 17.5W
C1+C2 7.5W 7.5W
C1 35W -
C2 - 35W The power is distributed by
Plan 2 IP6537U_2 35W C1+C2 27.5W 7.5W whether the connected device is
_2TW5_7W5 C1+C2 7.5W 27.5W applying for PD or DP/DM fast
C1+C2 17.5W 17.5W charging.
C1+C2 7.5W 7.5W
C1 35W -
Cc2 - 35W is distri
IP6537U_3_35W The power is distributed by the
Plan 3 20W 15W C1+C2 15W 20W power level of the connected
- - C1+C2 20W 15W device is applying for.
C1+C2 15W 15W
C1 35W -
Plan 4 IP6537U 4 35W C2 - 35W The power is distributed by the
_20W_15W C1+C2 15W 20W order of connected devices.
C1+C2 20W 15W
IP6537U_5_35W C1 SSW - The power is distributed by th
Plan 5 =9 c2 - 35W © power IS CIstribiied by the
__20W number of connected devices.
C1+C2 20W 20W
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14.2.2 Application Schematic of Solution 1/2/3

I
22uH R1 c6
- VIN
L1 X
VOUTA 3/4/5 21/22/23 VIN ]
| CCAL - cepg N L F1
AL cenn 220 gl ca cor L <
ﬁ@ DPA 100uF BST| o Ll Cor 0.1uF 100uF
2 DMA = ENB IP6537U DPA 4 4 =
Active low 7 10-PP =5 - -
QFN24 g | -DM DMA
= VOS | 20
oeC Outot 15 [PSO/HLED
ypeC Outpu
PS1/PC1
VOUT 19 16 ¢
17 -AGND I
c5 1 PGND I
0.1uF 2L
VOUTB 21/22/23 YN
N e C14 c13 c12
—C'CCBZ CCB2 E 11& CCB1 !
—DPB_— ppg 100uF BST| ¢ co  CCB2 0.1uF
DMB 14
—=YE_— pviB L Ny IP6537U op DPB
Active low 7 10———<3
QFN24 g DM DMB
= VOS | 20
PSO/HLED
TypeC Output 15 PS1/PC1
VOUT 19 16 I
17 -AGND !
c15 11PGND
R2 R20
0.1uF EPAD 51kohm 51kohm

Fig. 8

Note of Dual-Port Intelligent Power-Reduced Solution 1/2/3:

1. The PIN15 of IP6537U shall be connected with PIN15 of another IP6537U, and connected to ground

through a 51K resistor. PIN16 of the two IP6537Us also shall be connected in this way;
2. The PD output power in the dual-port intelligent power-reduced solution can be customized;

3. ENB cannot be floating and needs to be given a definite level; the chip turns on when ENB is low and

turns off when ENB is pulled up to 2V or more;

IP6537U Application Schematic of Dual-Port Intelligent Power-Reduced Solution 1/2/3
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14.2.3 Application Schematic of Solution 4/5

2ohm InF
—/\/\/\é‘ }——“\
22uH R1 c6
N VIN
L1 LX
VOUTA 3/4/5 21/22/3 N v
| CCAL — a1 . . F1
| CCA2 — CCA2 2.90F 4 ccl ccal €2 | C1
L_DPA_— ppa 100uF BST| 3 co cca2 O.1uF 100uF
DMA 14 —==5—C] 4
—22<"1 DMA = IP6537U €L 1 -
Active low ENB| 7 10— DA - =
QFN24 g DM DMA
= VOS | 20
PSO/HLED
TypeC Output 15
VOUT 19
17/ -AGND I
C5 1 |-PGND I
0.1uF ERAD
VOouTB 21/22/23 VIN .
- ccel Ci4 C13 C12
B2 ca2 2.2uF qcc GOl
—DPB_— ppp 100uF BST o Ll CC2 CCB2 0.1uF
DMB —
—DMB — ppg = _ - IP6537U op  DPB
Active low 7 10— —<
QFN24 g | -DM DMB
= VOS | 20
15 PSO/HLED
TypeC Output
VOUT 19
T j;lAGND ! R2
51kohm
c15 1 PGND I
0.1uF EPAD =

1|

Fig. 9 1P6537U Application Schematic of Dual-Port Intelligent Power-Reduced Solution 4/5

Note of Dual-Port Intelligent Power-Reduced Solution 4/5:

1. The PIN15 of IP6537U shall be connected with PIN15 of another IP6537U, and connected to ground
through a 51K resistor.

2. The PD output power in the dual-port intelligent power-reduced solution can be customized;

3. ENB cannot be floating and needs to be given a definite level; the chip turns on when ENB is

low and turns off when ENB is pulled up to 2V or more;
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Taking IP6537U application schematic of single Type-C port PD fast charging output as an
example (Figure 7 on page 16), the collated BOM list is as follows:

NO. Device Spec. Unit | Counts | Designator Note
1 IC IP6537U_C PCS 1
maanetic fin 22uH+/-20% ,Nominal
ic ri
2 iiductor 9| current 5A PCS | 1 L1
DCR<12mohm
lectrolyti
g | eleetolvtic 0 Fssy PCS 1 c1 Rated voltage>35V
capacitor
electrolytic
4 . 100uF/25V PCS 1 C4 Rated voltage>25V
capacitor
SMD
5 ] 0603 100nF 10% PCS 2 C2, C5 Rated voltage>35V
capacitor
SMD
6 ] 0603 2.2uF 10% PCS 1 C3 Rated voltage>35V
capacitor
SMD
7 ) 0603 1nF 10% PCS 1 C6 Rated voltage>35V
capacitor
8 SMD resistor | 0603 2R 5% PCS 1 R1
9 Fuse PCS 1 F1
V1.10 http://www.injoinic.com/ 20/28 Copyright © 2023, Injoinic Corp.




() zrmms |P6537U

16 Considerations for PCB Layout

IP6537U integrated buck converter, PCB layout is important for system stability, EMI, and other
performance indicators, the IP6537U PCB layout suggestions are as follows:

1.The capacitor C2 on VIN should be close to the VIN pin of the IC, so that the loop area can be
minimized at these points from VIN to PGND via the capacitor;

2. Capacitor C3 shall be placed close to the LX and BST of the IC;

3. The EPAD of IC pad needs to be windowed and punches plentiful enough overholes to ensure
good contact between the EPAD with tin and the PGND of system during production;

4. The output feedback line to the VOUT PIN of chip needs to be far away from the LX line, and
ground isolation should be used between the two lines.

5. The loop composed of RC circuit of LX, LX pin and PGND of IC shall be as small as possible on
the PCB board;

6. The GND of the input and output capacitors must be connected to the PGND of a large area;

7. When the program on the USB holder without DP/DM pins, the PCB shall reserve DP/ DM
interface, to facilitate the device for subsequent upgrades.

8. The following paths with high currents flowing through them should be thickened:
@® The VIN of the input positive IC shall be copper-lined;
@ the LX of the IC to the inductor L1 shall be copper-lined as short as possible;

@ The output VOUT network shall be copper-lined;
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17 Package
D2
D
h
. U Uuuuijl
1 — | — 1
—_— | ]
2 S ! 3| & e
[« D C [N ]
e e e m = =1 -—t—F— -1 -t =
=) =
- : -
= N
A INIRATIANANN
EXPOSED THERMAL / ..E._\ b
PAD ZONE Nd
BOTTOM VIEW
& 000000
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.70 0.75 0.80
A1 - 0.02 0.05
b 0.18 0.25 0.30
c 0.18 0.20 0.25
3.90 4.00 4.10
D2 2.40 2.50 2.60
e 0.50BSC
Ne 2.50BSC
Nd 2.50BSC
E 3.90 4.00 4.10
E2 2.40 2.50 2.60
L 0.35 0.40 0.45
0.30 0.35 0.40
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18 Tape and Packaging Information

18.1 Tape Information

Reel size

KO —» &

Reel diameter

<

@

Carrier tape size

<« P >

@

&

D

@

@ || €

Bl i |
o

«— = —»

Reel width

A0 >

The quadrant of pin 1 in the carrier tape is Q1

O OO XRD"®O OOO0

5

Locating holes

[ I
Q1 | Q2 Q1 | Q2 Q1 |
=t —&l-- el R R | il | il v ‘
Q3 | Q4 Q3 | Q4 Q3 | D
| b | | Feed direction
1 \ I 1
quadrant
*All sizes are standard
Reels Reels
Pin | standard . . AO BO KO P w Pinl
IC model | Pkg . diameter | Width
num | quantity (mm) (mm) | (mm) | (mm) | (mm) | quadrant
(mm) (mm)
4.45 4.50 1.2 8.0 12
IP6537U QFN24 24 5000 330 125 Ql
+0.10 +0.10 +0.10 +0.1 0.3
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18.2 Reel Packaging Carton Specifications

L \
*All sizes are standard
Inner box | Innerbox | Inner box
Package | Packaging Disc/inner Inner
Only/disc Only/box Only/carton length width height
form method box box/carton
(mm) (mm) (mm)
QFN24 Taping 5000 2 10000 6 60000 360 360 50

Carton size:385*345*380mm

®

T

INJOINIC TECHNOLOGY

Inner box size:360%360*50mm
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19 Silk Screen Information

®
[P6537
XXXXXXXXU

Vi

. ® —=INJOINIC LOGO

2. IP6537  —-Product model

3. XXXXXXXX - Production lot number

4. @ ——PIN1 location identification

IP6537U Silk screen instructions

20 Photos of Physical Objects
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IMPORTANT NOTICE

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

INJOINIC TECHNOLOGY assumes no liability for applications assistance or the design of Buyers'
products. Buyers are responsible for their products and applications using INJOINIC TECHNOLOGY's
components. To minimize the risks associated with Buyers' products and applications, Buyers should
provide adequate design and operating safeguards.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory
and safety-related requirements concerning its products, and any use of INJOINIC TECHNOLOGY's
components in its applications, notwithstanding any applications-related information or support that may
be provided by INJOINIC TECHNOLOGY. 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 TECHNOLOGY's components in
safety-critical applications.

Reproduction of significant portions of INJOINIC TECHNOLOGY's information in INJOINIC
TECHNOLOGY's data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. INJOINIC TECHNOLOGY
is not responsible or liable for such altered documentation. Information of third parties may be subject to
additional restrictions.

INJOINIC TECHNOLOGY will update this document from time to time. The actual parameters of the
product may vary due to different models or other items. This document voids all express and any implied
warranties.

Resale of INJOINIC TECHNOLOGY's components or services with statements different from or
beyond the parameters stated by INJOINIC TECHNOLOGY for that component or service voids all
express and any implied warranties for the associated INJOINIC TECHNOLOGY's component or service
and is an unfair and deceptive business practice. INJOINIC TECHNOLOGY is not responsible or liable for
any such statements.
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