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Dual USB Dedicated Charging Port Controller

Description Features
The NDP5102SE is a Dual USB dedicated ® Supports USB DCP Shorting D+ Line to
charging port controller. An auto-detect ® D- Line per USB Battery Charging
feature monitors USB data line voltage, and Specification, Revision 1.2 (BC1.2)
automatically provides the correct electrical ® Supports Shorted Mode (Shorting D+ Line to
signatures on the data lines to charge compliant D-Line) per Chinese Telecommunication
devices among the following dedicated charging Industry Standard YD/T 1591-2009
schemes: ® Supports USB DCP Applying 2.7 V on D+
Divider DCP, required to apply 2.7 V and 2.7 Line and 2.7 V on D- Line
V on the D+ and D- Lines respectively. ® Supports USB DCP Applying 1.2 V on D+
BC1.2 DCP, required to short the D+ Line to and D- Lines
the D— Line. ® Automatically Switch D+ and D- Lines
Chinese Telecom Standard YD/T 1591-2009 Connections for an Attached Device
Shorted Mode, required to short the D+ Line to ® Operating Range: 4.5Vto55V
the D- Line. ® Available in SOT23-6 Package
1.2 V on both D+ and D— Lines. Applications
® (Car Charger
® Vehicle USB Power Chargers Networking
Systems
® Other USB Chargers
Typical Application
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Order Information

Orderable Package Packing MSL- Peak Tem Eco Marking
NDP5102SE SOT23-6 3000 MSL3-260°C-168hrs RoHS & Green Refer to below
Product Naming Top Side Marking
NDP5102 SE
XYWW
Package -
SE: SOT23-6
Y: Year (3=2023,4=2024...)
WW: Weekly (01-53)
Product Number X: Internal ID Code, Non-fixed

Character

Notes:

(1) RoHS: Quoted from RoHS Detective (EU) 2015/863, Deep-Pool defines "RoHS" to mean semiconductor
products that are compliant with the current EU RoHS requirements. Where designed to be soldered at
high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Deep-Pool may
reference these types of products as "Pb-Free".

(2) RoHS Exempt: Deep-Pool defines "RoHS Exempt" to mean products that contain lead but are compliant
with EU RoHS pursuant to a specific EU RoHS exemption.

(3) Green: Deep-Pool defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame
retardants meet JEDEC (JS709C) low halogen requirements of <=1000ppm threshold.

(4) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC (J-STD-020F) industry

standard classifications, as well as the peak solder temperature of SMT and the floor life after unpacking, which

customers should pay attention and strictly comply with the standard to use.

(5) There may be additional marking, which relates to the logo, the lot trace code information, or the

environmental category on the device.

The information provided on this page represents Deep-Pool's knowledge and belief as of the date that it is

provided. Deep-Pool bases its knowledge and belief on information provided by third parties and makes no

representation or warranty as to the accuracy of such information. Efforts are underway to better integrate
information from third parties. Deep-Pool has taken and continues to take reasonable steps to provide
representative and accurate information but may not have conducted destructive testing or chemical analysis
on incoming materials and chemicals. Deep-Pool and Deep-Pool suppliers consider certain information to be

proprietary, and thus CAS numbers and other limited information may not be available for release.

Rev1.2 Page #2-8

_g



file://///Ndp1/应用/最新规格书/NDP-5/NDP5102SE/www.ndp-semi.com

NDI°

NDP5102SE

0755-83955429

s -~ www.ndp-semi.com
Pin Function and Definition
PIN NAME Description O
[ on [ Geetesere L1 B L
2 GND | Ground
o om | Gmemieienie ] 12 O]
I Tl B S}
5 VCC Power Suppler
o | owr | Creedio heDTine
Absolute Maximum Ratings (at Ta = 25°C)
Characteristics Symbol Rating Unit
VCC to GND -03t07 v
DP1, DM1, DP2, DM2 to GND -03t06 A%
Operating Ambient Temperature Ta -40 to 125 °C
Storage Temperature Tstg -65 to 150 °C
Thermal Resistance from Junction to Case 05c 42 °C/W
Thermal Resistance from Junction to Ambient 05 180 °C/W
Electrostatic Discharge (HBM) ESD +8000 v

Notes:

Stresses at or above those listed under Absolute Maximum Ratings may cause permanent damage to the product. This is a stress
rating only; functional operation of the product at these or any other conditions above those indicated in the operational section of
this specification is not implied. Operation beyond the maximum operating conditions for extended periods may affect product

reliability.

Recommended Operating Range

Electrical Parameter Symbol Min Typ Max Units
Supply Voltage VCC Vee 4.5 5.5 \Y
DP1, DP2 Data Line Input Voltage Vop 0 5.5 \%
DM1, DM2 Data Line Input Voltage Vbm 0 5.5 \%
DP1, DP2 Continuous Sink or Source Current Ipp 0 +10 mA
DM1, DM2 Continuous Sink or Source Current Ipm 0 +10 mA
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Electrical Characteristics

Ta=25<C, Vcc =12V, unless otherwise noted.
Characteristics Symbol | Conditions Min Typ Max | Units
Input Voltage Vce 4.3 5 55 \
UVLO Voltage VuvLo 3.1 3.7 4.3 \Y
UVLO Hysteresis 0.1 Vv
Quiescent Current lcco Vce=5hV - 220 - UA
BC 1.2 DCP Mode
DP, DM Short Resistance Ropm 160 200 Q
Resistance between DP1&

Rorc VDPx=0.8V 650 1000 KQ
DP2 and GND
Resistance between DM1&

Rowme VDMx=0.8V 650 1000 KQ
DM2 and GND
Threshold of DP1& DP2

. . Vopx_TH 300 mV

Entering to Divider Mode -
Divider Mode
DP1& DP2 Output Voltage | Vopx 27 2.625 2.7 2.775 V
DM1& DM2 Output Voltage | Vomx 2.7 2.625 2.7 2.775 V
DP1& DP2 Output

Ropx 24 30 36 KQ
Impedance
DM1& DM2 Output

Rowmx 24 30 36 KQ
Impedance
1.2V /1.2V Mode
DP1& DP2 Output Voltage | Vopx 12 1.15 1.2 1.25 \
DM1& DM2 Output Voltage | Vowmx 1.2 1.15 1.2 1.25 V

Note: DPX Stands for DP1 or DP2, DMX Stands for DM1 or DM2
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Operation

As USB charging has gained popularity, the
500mA minimum defined by USB 2.0 specification
or 900mA defined in USB 3.0 specification, has
become insufficient for many tablets and handphone
which have a higher rated charging current. Several
new standards have been introduced defining
protocol handshaking methods that allow host and
client devices to acknowledge and draw additional
current beyond the USB 2.0 Specification and the
USB 3.0 Specification while using a single USB input
connector.

The NDP5102SE support four of the most
common protocols:
® USB Battery Charging Specification, Revision

1.2 (BC1.2)
® Chinese Telecommunications Industry Standard

YD/T 1591-2009
® Divider mode
® 1.2V onboth D+ and D- lines

YD/T 1591-2009 is a subset of the BC1.2
specification supported by most devices that

implement USB charging. Divider and 1.2-V

charging schemes are supported in devices from
specific yet popular device makers. BC1.2 has three
different port types, listed as Standard downstream
port (SDP), Charging downstream port (CDP) and
Dedicated charging port (DCP).

The BC1.2 Specification defines a charging port
as a downstream facing USB port that provides power
The BC1.2
Specification defines the protocol necessary to allow

for charging portable equipment.

portable equipment to determine what type of port it
is connected to so that it can allot its maximum
allowable current drawn. The hand-shaking process is
two steps. During step one, the primary detection, the
portable equipment outputs a nominal 0.6-V output
on its D+ line and reads the voltage input on its D—
line. The portable device concludes it is connected to
an SDP if the voltage is less than the nominal data
detect voltage of 0.3 V. The portable device
concludes that it is connected to a Charging Port if the
D- voltage is greater than the nominal data detect
voltage of 0.3 V and less than 0.8 V. The second step,
the secondary detection, is necessary for portable

equipment to determine between a CDP and a DCP.
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The portable device outputs a nominal 0.6-V output

on its D- line and reads the voltage input on its D+
line. The portable device concludes it is connected to
a CDP if the data line being remains is less than the
nominal data detect voltage of 0.3 V. The portable
device concludes it is connected to a DCP if the data
line being read is greater than the nominal data detect
voltage of 0.3 V and less than 0.8 V.

Applications Information

Dedicated Charging Port (DCP)

A dedicated charging port (DCP) is a downstream
port on a device that outputs power through a USB
connector but is not capable of enumerating a
downstream device, which generally allows portable
devices to fast charge at their maximum rated current.
A USB charger is a device with a DCP, such as a wall
adapter or car power adapter. A DCP is identified by
the electrical characteristics of its data lines. The
following DCP identification circuits are usually used
to meet the handshaking detections of different
portable devices.

Short the D+ Line to the D- Line

The USB BC1.2 Specification and the Chinese
Telecommunications Industry Standard YD/T 1591-
2009 define that the D+ and D- data lines must be
shorted together with a maximum series impedance
of 200 Q.

Divider DCP

The Divider charging scheme is used for 12-W
adapters and applies 2.7 V on D+ and D- lines.

www.ndp-semi.com

Applying 1.2 V to the D+ Line and 1.2 V to
the D- Line

The devices are USB dedicated charging port (DCP)
controllers. Applications include vehicle power
charger, wall adapters with USB DCP and other USB
chargers. The device DCP controllers have the auto-
detect feature that monitors the D+ and D- line
voltages of the USB connector, providing the correct
electrical signatures on the DP and DM pins for the
correct detections of compliant portable devices to
fast charge. These portable devices include smart
phones, 5-V tablets, and personal media players.
DCP Auto-Detect

The devices integrate an auto-detect feature to
support divider mode, short mode and 1.2V /1.2 V
modes. If a divider device is attached, 2.7 V is applied
to the DPx and DMXx pin. If a BC1.2-compliant device
is attached, the NDP5102SE automatically switches
into short mode. If a device compliant with the 1.2 V
/1.2 V charging scheme is attached, 1.2 V is applied
on both the DP pin and the DM pin. default mode is
Divider 3 (D+/D-=2.7V/2.7V).

Undervoltage Lockout (UVLO)

The undervoltage lockout (UVLO) circuit disables
DP1, DM1, DP2 and DM2 output voltage until the
input voltage reaches the UVLO turn on threshold.
Built-in hysteresis prevents unwanted oscillations

due to input voltage drop from large current surges.
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Package Outline Drawing
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MILLIMETER
SYMBOL MIN NOR MAX
A - - 1.35
Al 0.04 - 0.15
A2 1.00 1.10 1.20
b 0.3 0.4 0.5
c 0.1 0.15 0.2
D 2.72 2.92 3.12
E 1.40 1.60 1.80
El 2.60 2.80 3.0
e 0.95BSC
el 1.90BSC
L 0.30 - 0.60
0 0 - 8°
Notes:
1. Use millimeters as the primary measurement
2. Dimensioning and tolerances conform to ASME Y14.5M. — 1994
3. These dimensions do not include mold flash or protrusions.
4. Mold flash or protrusions shall not exceed 0.15mm
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT
NOTICE TO IMPROVE RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Jiangsu Deep-Pool Microelectronics Co., Ltd, and its affiliates, agents, employees, as well as all
persons acting on its or their behalf (collectively, “Deep-Pool”), disclaim any and all liability for any errors,
inaccuracies or incompleteness contained in any datasheet or in any other disclosure relating to any

product.

Deep-Pool makes no warranty, representation or guarantee regarding the suitability of the products for
any particular purpose or the continuing production of any product. To the maximum extent permitted by
applicable law, Deep-Pool disclaims (a) any and all liability arising out of the application or use of any
product, (b) any and all liability, including without limitation special, consequential or incidental damages,
and (c) any and all implied warranties, including warranties of fitness for particular purpose, non-

infringement and merchantability.

Statements regarding on the suitability of products for certain types of applications are based on Deep-
Pool's knowledge of typical requirements that are often placed on Deep-Pool products in generic
applications. Such statements are not binding statements about the suitability of products for a particular
application. It is the customer's responsibility to validate that a particular product with the properties
described in the product specification is suitable for use in a particular application. Parameters provided
in datasheets or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by
the customer's technical experts. Product specifications should not be expanded or otherwise modify
Deep-Pool's terms and conditions of purchase, including but not limited to the warranty announced

therein.

Unless expressly stated in writing, Deep-Pool products are not designed for use in medical, life-saving, or
life-sustaining applications or for any other application in which the failure of product could result in
personal injury or death. Customers who use or sell Deep-Pool products not expressly indicated for use
in such applications do so at their own risk. Please contact authorized Deep-Pool personnel to obtain

written terms and conditions regarding products designed for such applications.
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