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Fast Charging Controller IC for multiple USB Interfaces

TypeC/PD2.0/PD3.1, QC5/QC4+/QC3+/QC3.0/QC2.0, FCP, SCP, AFC, SFCP, MTK PE+ 2.0/1.1, UFCS, Apple, BC1.2

1. Features

¢  Support Charging standards including
<> USB Type-C and USB Power Delivery

- Two independent Type-C Source

- Support USB PD2.0/PD3.1/PPS

- PD with PPS USB-IF TID: 10103

- Integrated VCONN power and switch for
reading E-Marker cable

Support QC5/QC4+/QC3+/QC3.0/QC2.0

- Compatible with Class B

Support FCP/SCP

Support AFC

Support SFCP

Support MTK PE+ 2.0/1.1

- PE+ 2.0: 5~20V (0.5V/step)

- PE+1.1: 5V, 7V, 9V, 12V

<> Support UFCS (only one port can enter UFCS

<>

R

when working in the dual port mode)
<> Support BC1.2, Apple 2.4A, SAMSUNG 2.0A
¢ Independent built-in shunt regulator
<> Programmable constant voltage control
<> Programmable constant current control
< Integrated low side current sense amplifier
<> Cable drop compensation
*  Support multiple modes of voltage control
<> Control of PWM controller feedback
<> Control of optocoupler
<> Control of 12C
®*  Power management
< Integrated fouriindependent NMOS driver and
two of the four support VDS detecting
< Integrated Bleeder
<> Support power saving mode
*  Programmable fault protections
Over Voltage Protection (OVP)
Under Voltage Protection (UVP)
Over Current Protection (OCP)
Over Temperature Protection (OTP)
DP/DM/CC1/CC2 over voltage protection
*  Operating voltage 3V~25V

e

2. Description

The IP2738U is a highly integrated fast
charging controller dedicated for multiple
USB interfaces which supports many kinds
of charging standards includes Type-C
Source, PD2.0/PD3.1/PPS, HVDCP QC5/QC4+/
QC3+/QC3.0/QC2.0 (Quick Charge), FCP
(Hisilicon® Fast Charge Protocol),”SCP (Super
Fast Charge), AFC (Samsung® Adaptive Fast
Charge),” SFCP, MTK PE+ 2.0/1.1 (MediaTek
Pump Express Plus2.0/1.1), UFCS
(Universal Fast Charging for Mobile Devices),
BC1.2, Apple 2.4A, SAMSUNG 2.0A.

The IP2738U supports automatically
detecting the connected device and switching
standards type to respond to the fast charging
requirements.

3. Applications

® Multiple USB power output ports for AC
adapter, power bank, car charger, etc.

® Power supply for smart phones, tablets,
netbooks, digital cameras, etc.

*  Package
< QFN32
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4. Revision History

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

Revision V1.00 (September 2022)

Changes from Revision V1.00 (September 2022) to Revision V1.01 (December 2022) Page
e Update the typical application schematic of independent control 0f 12C........ccueeeeeeirveeieicieee et 6
Changes from Revision V1.01 (December 2022) to Revision V1.02 (March 2023) Page
o Update the description of “SUPPOIt UFCS”......cveiieiiiieeeecireeeecrreeeecireeeeeireeeeeserveeeesesneeessenssedensssesstiessss baaseeveeens 1
Changes from Revision V1.02 (March 2023) to Revision V1.03 (November 2023) Page
®  Update PD With PPS USB-IF TID....ccciiieeeeeeieiteeeeeieeessteeeeessiteesssneeeesesnseesesnsseessnssbenaatinssneesssssnessnssboessessseneesannes 1
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5. Typical Application Schematic

®*  Independent control of PWM controller feedback

Control of PWM Feedback
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Figure 5-1. Typical application schematic of independent control of PWM controller feedback

Note:

1). 100kOhm(1%) R1_A/R1_B is recommended, R2=(Vfb*R1)/(5-Vfb);
2). Vdss=30V NMOS is recommended;

3). 10kOhm(B=3380K) R_NTC is recommended;

4). The compensation capacitor and compensation resistor of CMPV/CMPI are adjustable refer to the
power device;
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®*  Independent control of optocoupler

Control of Optocoupler
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Figure 5-2. Typical application schematic of independent control of optocoupler

Note:
1). Vdss =30V NMOS is recommended;
2). 10kOhm(B=3380K) R_NTC is recommended;

3). The compensation capacitor and compensation resistor of CMPV/CMPI are adjustable refer to the

power device;
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®* independent control of 12C
Control of 12C i Nmos _
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vce L < i
3 ®Z VWA i DP DP
Zar Zan VOUT1G mpFi Vi «
30 29 26
Optian VWA cc2
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Ef«‘o VOUT4G Qe Zaxi ] IP2738U USB Port B
F‘ Lomon Type-C Type-A
GND GND
Option ____
i AV cc2
I 1
Fi AN—$- cc1
Power L i
Device B oP
i DP
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““—'NMOS VBUS VBUS
Type-A is similar to Type-C
Figure 5-3. Typical application schematic of independent control of 12C
Note:
1). The external pull-up resistor is Optional which can be replace by internal pull-up resistor;
2). Vdss=30V NMOS is recommended;
3). 10kOhm(B=3380K) R_NTC is recommended;
4). For the power share function, designer should make sure that the Gnd_A of Power Device A and the Gnd_B
of Power Device B are independent;
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6. Pin Assignment

VCC
CMPV_A/SCL_A
CMPI_A/SDA_A

GPI03

FB_A
CMPV_B/SCL_B
CMPI_B/SDA_B
FB_B

1
2
3
4
5
6
7
8

N
YA\

X ©

GPI01

-
(-
—
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)

NTC
GND

CC1_A

[P2738U DA

CSP_B [X
CSN_B

QFN32

DP_A
CC2_A
CCl_B
DM_B

Figure 6-1. Pin Assignment (Top view)
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Table 6-1. Pin Description

Pin No. Pin name Pin description
Internal power supply output, it is recommended that an external
1 VCC . .
capacitance 2.2uF is used
2 CMPV_A/SCL_A | PortA Loop compensation of voltage / PortA 12C clock
3 CMPI_A/SDA_A | PortA Loop compensation of current / PortA 12C data
4 GPIO3 General purpose I/0 3
5 FB_A PortA Loop feedback driver
6 CMPV_B/SCL_B | PortB Loop compensation of voltage / PortB 12C clock
7 CMPI_B/SDA_B | PortB Loop compensation of current / PortB 12C data
8 FB_B PortA Loop feedback driver
9 GPIO1 General purpose I/0 1
10 GPIOO General purpose I/0 0
11 CSP_B PortB Positive input of current sense amplifier
12 CSN_B PortB Negative input of current sense amplifier
13 CSN_A PortA Negative input of current sense amplifier
14 CSP_A PortA Positive input of current sense amplifier
15 cC2_B PortB Type-C Configuration Channel2
16 DP_B PortB USB DP
17 DM_B PortB USB DM
18 CC1 B PortB Type-C Configuration Channell
19 CC2_A PortA Type-C Configuration Channel2
20 DP_A PortA USB DP
21 DM_A PortA USB DM
22 CC1 A PortA Type-C Configuration Channell
23 GND Ground
24 NTC NTC Resistor input for temperature sense, built-in current source
25 VOUT4G PortB Gate driver of load switch 4 (NMOS)
26 VOUT3G PortA Gate driver of load switch 3 (NMOS)
27 VOUT2 PortB Path detect of load switch 2
28 VOUT2G PortB Gate driver of load switch 2 (NMOS)
29 VOUT1 PortA Path detect of load switch 1
30 VOUT1G PortA Gate driver of load switch 1 (NMOS)
31 VINB PortB Positive power supply
32 VINA PortA Positive power supply
33 EPAD Connect to ground
V1.03 http://www.injoinic.com/ 8/20 Copyright © 2022-2023, Injoinic Corp.
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7. Absolute Maximum Ratings

Parameters Symbol Value Unit
VINA, VINB Input Voltage Range VINA, VINB -0.3~30 Vv
VOUT1, VOUT2 Input Voltage Range VOUT1, VOUT2 -0.3~30 \'}
VOUT1G, VOUT2G Input Voltage Range VOUT1G, VOUT2G -0.3~30 \'}
VOUT3G, VOUT4G Input Voltage Range VOUT3G, VOUTAG -0.3~30 \'}
DP_A, DM_A Input Voltage Range Vor_ A VoM a -0.3~30 \
DP_B, DM_B Input Voltage Range Ve 8, Vom s -0.3~30 Vv
CC1_A, CC2_A Input Voltage Range Veer ar Veea a -0.3~30 \'}
CC1_B, CC2_B Input Voltage Range Veer s Veea s -0.3~30 \)
FB_A, FB_B Input Voltage Range Ves_a Ves s -0.3~ 30 \
Other Pins Input Voltage Range -0.3~6 Vv
Junction Temperature Range T, -40 ~ 150 C
Storage Temperature Range Tstg -60 ~ 150 C
Lead Temperature Range
Ts 260 C
(Soldering, 10sec)

Ambient Temperature Ta -40~120 C
Package Thermal Resistance 0a 90 ‘C/W
Package Thermal Resistance B¢ 39 ‘C/W
Human Body Model (HBM) ESD 4 KV

Moisture Sensitivity Level (MSL) MSL 3 Level

* 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.

* Voltages are.referenced totGND unless otherwise noted.

8. Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Input Voltage VINA, VINB 3 25 Vv
Ambient Temperature Ta -20 115 C

* Devices’ performance cannot be guaranteed when working beyond those Recommended Operating Conditions.
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9. Electrical Characteristics

Unless otherwise specified, T A=25C

Parameter Symbol Test Conditions Min. Typ. Max Unit
Input Voltage VINA, VINB Supplied directly 3 25 \Y
Input UVLO Threshold uvLO VINA/VINB Falling 2.5 2.9 \Y
VCC VCC 3.2 Vv
TYPE-C
Rp_default Default USB 80 A
Rp_1.5A 15A@5V 180 HA
Rp_3.0A 30A@5V 330 HA
HVDCP (QC2.0&QC3.0&QC3+)
Data Detect  Voltage v 0.25 0.325 04 v
Threshold PATAREF : ' ’
DP High Glitch Filter Time TeurcHiac)_pp_H 1000 1250 1500 ms
DM Low G|ItCh F||ter Time TGLITCH(BC)_DM_L 2 ms
Output Voltage Glitch
. . TeumcH(v)_cHANGE 20 40 60 ms
Filter Time
Continuous Mode Glitch
. . TeumcH conT_chance 100 200 us
Filter Time
DM Pull-down Resistance Rom_pown VDP=0.6V 20 kOhm
DP Pull-down Resistance Roar kg VDP=0.6V 768 kOhm
DCP
Samsung DP/DM
1.08 1.2 1.32 Vv
Output Voltage
Samsung DP/DM
100 kOhm
Output Impedance
Apple  2.4A._~DP/DM
PP / 2.64 2.7 2.76 Vv
Output Voltage
Apple 2.4A  DP/DM
PP / 30 kOhm
Output Impedance
GPIO
VIH Input high voltage 0.7vCC \"
VIL Input low voltage 0.3vCC \"
VOH Output high voltage VCC \Y
V1.03 http://www.injoinic.com/ 10/20 Copyright © 2022-2023, Injoinic Corp.
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VoL Output low voltage GND \Y
Rpu Pull-up resistor 3 k
Rpd Pull-down resistor 20 k
12C

Fioc Bit rate 100 400 KHz
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10.Package
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SYMBOL MIN NOM MAX
TOTAL THICKNESS A 0.7 0.75 0.8
STAND OFF Al 4] 0.02 0.05
MOLD THICKMESS A2 - 0.55 -
L/F THICKNESS AJ 0.203 REF
LEAD WIDTH b 0.18 0.25 0.3
BODY SIZE X D 4.9 5 B5C 5.1
A E 4.9 3 B5SC 5.1
LEAD PITCH e 0.5 BsSC
EP SIZE X D2 3.3 3.4 3.6
Y E2 3.3 3.4 3.6
LEAD LENGTH L 0.3 0.4 0.5
LEAD TIP TO EXPOSED PAD EDGE K 0.4 REF
PACKAGE EDGE TOLERAMCE aaa 0.1
MOLD FLATMESS coe 0
COPLANARITY eee 0.08
LEAD OFFSET bbb 01
EXPOSED PAD OFFSET fff 0.1
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11.Tape and Reel Information

REEL DIMENSIONS

° Reel

A

Diamete

y

!

T— Reel Width

KO

TAPE DIMENSIONS

@«g@ & o |
ﬂ@ & || e @‘g%oiv

le AO—|

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE IS Q1

CHONONCRONONONONONG,

iee

Sprocket Holes

| |
Q1| Q2 Q1| Q2 Q1
it ROl St EEN S/ >
Q3 | Q4 Q3 | Q4 Q3 |
| A | User Direction of Feed
Pocket Quadrants
* All dimensions are nominal
Reel Reel
Package . . AO BO KO P w Pinl
Device Pins spQ | Diameter | Width
Type (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
(mm) (mm)
5.30 5.30 1.25
8.0 12
IP2738U | QFN32 32 2500 330 12.5 + + + Q1
+0.1 | £03
0.10 0.10 0.10
V1.03 http://www.injoinic.com/ 16/20 Copyright © 2022-2023, Injoinic Corp.




()) mimps IP2738U

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Package PCS Tape Reel PCS Inner box PCS wW L H
Type /Tape Reel /Inner box | /Inner box | /Carton /Carton (mm) (mm) (mm)
QFN32 2500 2 5000 6 30000 360 360 50

HEwMTE

INJOINIC TECHNOLOGY

A8 R ~F:385%345%380mm W& R ~F:360*360*50mm
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12.Marking Specification

®
IP2738U
XXXXXXXX

i .

. @® —EESRE

2. IP2738U0 — =Ml 5

3. XXXXXXXX——A4 7= 4k 5

4, @  ——Pin IHfZEMRIR

13.Picture of Material Object
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14.Solder Instruction

FERX 130 140 160 160 200 320 265
THREX 130 140 160 160 200 320 265
X HEE (&40 /57): 39.0

250,

| SN
/

RKE

100

74 22 £3 4 25 6 27

100 200 300 400

g EAaaE Tii#s 150 % 200C b A Fi# 2208 255C-{2) G4t BT J260C-2  EEERHTSCIE AN (]
VP 1 69 =31% 66.21 =59% 263.87 18% 80.99 =T0% J0 =30% 22.81 -36% 15.90 =30% 18.13 =5%
P2 99 =A% 66.91 54% 261,84 -9% 78.97 -T3% AT =13% 2344 =33% 15.74 31% 23.64 -31%

VP 3 83 -17% 66.61 -56% 260.78 -23% 78.19 -74% .88 -A2% 2307 -30% 9.37 -66% 23195 -28%
e 30 0.70 31 2.80 .18 1.16 6.53 582

W ERR

K 260

it #aH BEAR BrEFR iy

REEE L ME (HiF=2.0) 1.0 3.0 Ji:dE 7

(A ER R A IR = 20 B)

#E1 (HiF=2.0)

IrF 217.0 1 260.0 1.0 3.0 Ji:dE0

(- EHER R A EE= 10 )

Tt [ 150-2005% 60 20 3

e 2 220-2558% KA~ 2) 10 50 b

RERE 255 270 B REE

TR L) B (] 60 200 #

FE260E AL ER R 2) 3 40 »

P {8 SCIX S8 ] 15 40 3
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15.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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