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Lead-free Green

24V/3.5A 1-CH POWER SWITCH W/ REVERSE-VOLTAGE PROTECTION

Description

Pin Assignments

The DPS1035 is part of a family of power switches optimized for the
USB Type-C® and other hot-swap applications. Through the analog
interface, exception status is reported and functions like voltage
limiting and output voltage ramp-up rate can be programmed.

This device is designed to operate between 4.5V and 24V. Its built-in
fault-handling mechanism includes reverse voltage and current
blocking, input over-voltage protection, and thermal shutdown. In
addition, the ramp-up time of the output voltage can be adjusted to
minimize in-rush current and to ensure system stability. Before any
exception condition is notified via the low-active FAULTB signal, de-
glitch of 7ms is applied to prevent false triggering.

The DPS1035 is housed in the low-profile and space-saving V-
QFN4040-17 package which is manufactured with environmentally
friendly material.

(Top View)
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Features

Applications

e Wide Operating Voltage Range: 4.5V to 24V

e 1-Channel Power Switch with Built-In Fault Detection and
Recovery Mechanisms like Input Under-Voltage Lockout,
Reverse-Voltage and Current Blocking, Thermal Shutdown and
Input Over-Voltage Protection

¢ Rps(on) of Embedded Power MOSFET at 30mQ

e Adjustable DV/DT Control at Start-Up

e Manual Discharge ON/OFF Control for IN and OUT Perts

e Fault Reporting (FAULTB) with Blanking Time at 7ms Typical

e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

¢ Halogen and Antimony Free. “Green” Device (Note 3)

e For automotive applications requiringrspecific change
control (i.e. parts qualified topAEC-Q100/101/104/200, PPAP
capable, and manufactured in IATF 16949.certified facilities),
please contact us or your local Diodes representative.
https://www.diodes.com/quality/product-definitions/

e  Notebooks, desktops'and AlO PCs; servers and tablets
e  Docking stationsyuniversal and multimedia hubs

e FPTVs, PC monitors

e Set-Top hoxes, residential gateways, storage devices

Notes: 1. No purposely added lead. Fully‘EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green"

and Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and

<1000ppm antimony compounds.
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DPS1035

Typical Application Circuit
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Pin Descriptions
Pin Number Pin Name Type Function
1,2,3 IN P Power Supply and Input Port.
4 EN | Enable. ‘0" = device OFF; ‘1’ = device ON. This pin must not be left floating.
5,11, 13 NC — No Connectian. All NC pins must be left floating.
6 GND GND |Device Ground
7 VREG /O Voltage Regulator. A 0.1uF capacitor is recommended between this pin and ground.
8 DISC1 | IN Port Discharge Control. 1’ = port voltage to be discharged; ‘0’ = disabled.
9 DISC2 | OUT Port Discharge Control. 1’ = port voltage to be discharged; ‘0’ = disabled.
10 FAULTB o Fault Status Indicator. An external pull-up resistor is required. This active-low pin shall be tied to
GND when not used.
12 DV/DT 110 Ramp-up Control. A capacitor between this pin and GND sets the ramp-up rate.
14 VLIM 110 Voltage Limit Setting. A resistor between this pin and GND sets the over-voltage limit of the IN port.
15, 16,17 ouT O Output Port.
18 SRE o) Common Source. The exposed pad of the V-QFN4040-17 package must not be connected to any|
(Exposed Pad) signal.

DPS1035

Document number: DS38925 Rev. 8 - 4

20f11
www.diodes.com

September 2023
© 2023 Copyright Diodes Incorporated. All Rights Reserved.



DrCUES.

I M €C O R P ORATE D

DPS1035

Functional Block Diagram
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Absolute Maximum Ratings (@ Ta = +25°C, unless othentise specified.) (Note 4)
Symbol Parameter Rating Unit
ViN, Vout Voltage Range of IN and OUT Pins -0.3t0 30 Y,
Voltage Range of Others (EN, VREG, DISC1, DISC2, FAULTB,
Vio DV/DT and VLIM Pin) 03106 v
lout Output Load Current'Range 5 A
T3 Operating Junction Temperature -40 to +125 °C
TL Lead Temperature +260 °C
Tst Storage Temperature -65 to +150 °C
ESD Human,Body Model (HBM), JESD22-A114 2 KV
Charge Device Model (CDM) 0.5
Note: 4. These are stress ratings only. Operation outside the absolute maximum ratings can cause device failure. Operation at the absolute maximum rating for
extended periods can reduce device reliability.
Thermal CharacteristicS (@ Ta = +25°C, unless otherwise specified.) (Note 5)
Symbol Parameter Rating Unit
Pbp Power Dissipation 2.1 W
ReJA Thermal Resistance, Junction-to-Ambient 58.5 °C/W
ReJc Thermal Resistance, Junction-to-Case 9.4 °C/W
Note: 5. Device mounted on FR-4 substrate PC board, 20z copper, with 1"x1” copper pad layout.
DPS1035 3of11 September 2023
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DrCOES. DPS1035
Recommended Operating Conditions (@ Ta=+25°C, unless otherwise specified.)
Symbol Parameter Min Max Unit
VIN Input Supply Voltage 4.5 24 Y
Vout Output Voltage 0 24 \%
lout Output Load Current 0 3.5 A
CiN Input Capacitance 1 _ uF
Cour Output Capacitance 1 — uF
VEN Input Voltage on EN 0 5 \%
Vbisci, Vbisc2 Input Voltage on DISC1 and DISC2 0 5.5 \Y
Electrical Characteristics
(@Ta =+25°C, VIn = 4.5V to 24V, Cin = Cout = 10uF, Ven = 3.3V, Coviot = 1nF, Rvuim = 240kQ, unless otherwise specified.)
Symbol | Parameter Condition Min | Typ | Max | Unit
Bias Supply
VIN Under-Voltage Lockout -
VuvLo Threshold VIN Rising 3.2 3.7 4 \%
ViN Under-Voltage Lockout . . .
VuvHY Threshold Hysteresis VN Falling 250 mv
VIN =5V, VEN = OV — — 10
ISHDN Shutdown Current (Disabled) ViN =12V, VEn =0V — — 25 MA
VIN = 20V, VEN = OV — — 50
Vin = 5V, No Load — — 3
lo Quiescent Current (Enabled) ViNnE 12V, No Load — — 4 mA
ViN = 20V, No Load — — 4.5
Enable Control
VENL EN Threshold Voltage Low Ven Falling — — 0.4 v
VENH EN Threshold Voltage High Ven Rising 14 — —
lEN EN Input Leakage Current VIN =5V, VEN =5V — — 1 MA
Over-Voltage Protection
IvLimM Viim Sourcing Current ViN = 5V, RviLim = 57.6kQ — 10 — pA
RvLIM_MAX Maximum.RvLim — — — 300 kQ
Input Qver-Voltage Threshold, Rvum= 57.6kQ, Vi Rising — 6 —
VOVPRTH i —
Rising RvLiM = 240kQ, VN Rising — 24 — v
Input Over-Voltage Threshald, | Rviim = 57.6kQ, Vin Falling — 5.6 —
VOVPFTH Falling — -
RvLim = 240kQ, Vin Falling — 23.6 —
MOSFET
ViN =5V, lout = 1A — 30 40
Rbs(oN) Switch ON'Resistance ViN =12V, lout = 1A — 30 40 mQ
ViN =20V, louT = 1A — 30 40
OUT Leakage Current in OFF _ _
ILKGSRC State, Soufeing VEN = 0V, Vout =0V — — 1 pA
OUT Toak c in OFF Vin = 3.3V, VEN = 0V, Vout = 5V — — 1
eakage Current in ~ ~ — — —
ILKGSNK State, Sinking Vin = 3.3V, Ven = 0V, Vout =12V 1 MA
Vin = 3.3V, Ven = 0V, Vour = 20V — — 1
Reverse-Voltage Protection
VIN - Vout Threshold Entering . o ) .
VRVPFTH into Reverse Protection VIN - Vour Falling 40
mV
VIN - Vout Threshold Exiting . ) .
VRVPRTH from Reverse Protection VIN - Vour Rising 15 0
Reverse Protection Response
tRVPTD Time — — — 2 us
DPS1035 40f 11 September 2023
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Electrical Characteristics (continued)
(@Ta =+25°C, Vin = 4.5V to 24V, Cin = Cout = 10pF, Ven = 3.3V, Coviot = 1nF, Rvuim = 240kQ, unless otherwise specified.)
Symbol | Parameter | Condition Min | Typ | Max | Unit
Output Ramping Control
IDv/DT DVIDT Sourcing Current Vpv/ioT = 0V _ 1 _ A
Gpv/pT DV/DT to OUT Gain AVourt / AVpvipt, Guaranteed by Design — 12 — VIV
Output Timing
ViN = 5V, Cout = 1yF, VEN = 0V to 2V — 0.2 —
tboN Output Turn-ON Delay Time Vin =12V, Cout = 1yF, VEn = 0V to 2V — 0:2 — ms
VIN = 20V, Cout = 1pF, VEN = OV t0 2V — 0.2 —
Vin =5V, Cout = 1pF, VEN = 0V to 2V -~ 0.3 —
tr Output Turn-ON Rise Time ViN =12V, Cout = 1uF, VeEn = 0V to 2V — 0.8 — ms
VIN = 20V, Court = 1pF, VEN = OV t0 2V — 1.6 —
Vin =5V, Cout = 1pF, VEN = 2V to OV — 1 —
tDOFF Output Turn-OFF Delay Time VIiN =12V, Cout = 1uF, VEN = 2V to OV — 2 — us
VIN = 20V, Court = 1pF, Ven = 2V to OV — 4 —
VN = 5V, Cout = 1yF, VEN = 2V to OV — 10 —
te Output Turn-OFF Fall Time VIiN =12V, Cout = 1yF, VEN = 2V4t0 OV — 25 — us
VIN = 20V, Cout = 1pF, VEN =2V t0 OV — 50 —
Discharge Control on IN/OUT Pins
Vbisc1 =5V, Vpisc2 = 5V — 70 — Q
Rpiscipisc2 | IN/OUT Discharge Resistance
Vbisci1 = 3.3V, Vbiscz2 = 3.3V — 82 — Q
\\//Dollss(c;;lzlll \?(I)iggléDngvsz Threshold Vbisc1/Vbisc2 Falling — — 0.4 \%
\\//[[)>I|Ss<<::12:/ \?:J?tg;éDILngiz Threshold Vbis¢1/Voiscz Rising 1.4 — — \%
Fault Flag (FAULTB): Active Low
RFAULTB FAULTB Pull-Down Resistor VIN =7V, Rvim = 57.6kQ, IFauLTe = 10mA Sinking — 25 — Q
ILKGFAULTB FAULTB Leakage Current VIN'E BV, Rvuim = 57.6kQ, VFauLTs = 5V — — 1 MA
teLANKFAULTB | FAULTB Blanking Time VIN =5V, RvLim = 57.6KQ, VFauLTe = 5V — 7 — ms
Thermal Shutdown
TsHDN Thermal Shutdown Threshold — — +155 — R
THys Thermal Shutdown Hysteresis | — — +20 — c
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DPS1035

Performance Characteristics

(@Ta =+25°C, Cin = Cout = 10uF, Ven = 3.3V, CpvioT = 1nF, Rviim = 240kQ, unless otherwise specified.)

EN Turn ON and In-Rush Current at 5V
VIN =5V, RrLoap = 100Q, Cout = 100pF, Cov/pT = 10nF

Ven
Svidiv

VrauLTe

5V/div

842

Vour
2V/div

VOUT *3

IN_CURRENT 44

Iin
500mA/div 1ms/div

EN Turn ON and In-Rush Current at 20V
VIN = 20V, Rioap = 100Q, Cour = 100pF, Coviot = 10nF

Ven

5V/div e al:

Vour
10V/div

10V/div s

VOUT 43

IN_CURRENT 44

400ps/div
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EN Turn OFF at 5V
VIN =5V, RLoap = 100Q, Cout = 100pF, Cpv/pt = 10nF

Vi
sVidiv A
>
Vour [ ‘

2V/div ".i-k " "
&L KX O
A"\ AV i ‘

iN_CURRENT %
i,
EN Turn OF!!t 20v

20 oAD = 100Q), Cout = 1004F, Coviot = 10nF

FAULTB 3
5V/div a

2A/div

Mumgm L

5ms/div

EN Turn OFF with a 5.6Q Load at 20V
~ VIN=20V,RioaD=56Q

VEauLte
5V/div

Vour
10v/div

OUT 43

IN_CURRENT 4

400ps/div
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Application Information

General Description

The DPS1035 is a unidirectional power switch designed to meet the input and output voltage/current requirement which is common with many hot-
pluggable serial interfaces found in the computing and consumer electronics equipment.

Ramp-Up Time and In-Rush Current Control
An external capacitor connected from the DV/DT pin to GND defines the slew rate of the output voltage at power-on:

dVour / dt = (IovioT / CovioT) x Goviot, where IpvioT =1pA typ. and Gpviot = 12

The total ramp-up time tov/pt of Vour, increasing from 0 to Vin, can be calculated using the following equation:

tov/pT = 8.3 x 10* x Vin % CpviDT

The in-rush current at power-up shall be limited by the regulated output voltage ramp.

Input Over-Voltage Protection (OVP)

The voltage at the IN port is monitored continuously. Whenever voltage at the INdport is found to be larger thanithe VoverTH value, the built-in
over-voltage protection (OVP) fault-handling mechanism is triggered. The internal power MOSFET will be turned OFF to protect the downstream
equipment connected. The VovprTH value is determined by:

VovprTH = 0.1 x RvLim, where the unit of Rvuim is kQ and 51kQ < Rvuim < 240kQ.

Over-Temperature Protection (OTP)

When the junction temperature Tj reaches the thermal shutdown. threshold TsHon, the internal power MOSFET would be turned OFF. The internal
power MOSFET will be turned ON again once the condition [TJ < (TsHbn. - THYs)l,becomes valid.

Reverse-Voltage Protection (RVP)

The voltage difference, [ViN - Vout], between the IN ‘and OUT ports is monitored continuously. Once the voltage difference drops below the
VrvpETH level, the device shall immediately turn'OFF the internal power MOSFET to prevent the current flowing from the opposite direction. When
the reverse-voltage condition is no longer valid, i.e. [Vin - Vour] becomes greater than the VrverTH level, the internal power MOSFET shall be
turned ON.

Fault Response

An external pull-up resistor is required. The devicergenerates a warning flag whenever one of the following fault conditions becomes valid: input
over-voltage, reversed-voltage, over-temperature. After a de-glitch time-out of 7ms, the low-active FAULTB signal shall be asserted. The FAULTB
signal shall remain ‘low’ and the‘internal power MOSFET remains OFF until the exception status is no longer valid.

Discharge Function
To facilitate the various applications envisioned by the system designers, the IN and OUT ports can be discharged via two external controls:

DISC1, DISC2. The internal discharge resistor is around 80Q. The settings are shown in the table below.

DISC1 DISC2 Description
0 0 Discharge function disabled
0 1 OUT Port is being discharged until the pin DISC2 is pulled ‘low’
1 0 IN Port is being discharged until the pin DISC1 is pulled ‘low’
1 1 Both IN and OUT ports are discharged simultaneously

DPS1035 7of 11 September 2023
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Application Information (continued)

PCB Layout Consideration

1.

2
3
4.
5

Place the input and output capacitors, Cin and Cour, as close as possible to the IN and OUT pins.

The power traces, including the power ground, the Vin trace and the Vour trace should be kept direct, short and wide.

Place the resistors and capacitors (Rviim, Coviot and Cvrec) as close as possible to the corresponding device pins.

Connect the signal ground to the GND pin, and keep a single connection from GND pin to the power ground behind the input capacitor.

For better power dissipation, via holes are recommended to connect the exposed pad’s landing area to a larg
side of the printed circuit board. The copper polygons and exposed pad of SRC (common source nodes of i
be connected to any of the signal and power grounds on the printed circuit board.

pper polygon on the other
| power MOSFET) shall not

GND (Power)
O OO

SRC Copper Ploygon
Not connected to GND

GND (Signal)

2d PCB Layout

DPS1035 8of 11 September 2023
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Ordering Information (Note 6)

DPS1035 X - X

5 Package Packing
= FIA: V-QFN4040-17 13 : 13" Tape & Reel
<
-_—
=
4 _ o _ Packing

Part Number Package Marking ID Reel Size (inches) | Tape Width (mm) -
(o] Qtys Carrier
g DPS1035FIA-13 V-QFN4040-17 DPS1035 13 12 4,000 13” Tape and Reel
E Note: 6. For packaging details, go to our website at https://www.diodes.com/design/support/packaging/diodes-packaging/.
=

Marking Information

Pinl —>|e
T YY: Year

Logo —> ' WW: Week 01 to 52: 52
- DPS1035 : i
Marking ID —> Represents 52 and 53 Week

Date Code —»1| YY WW

DPS1035 9of 11 September 2023
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Package Outline Dimensions

Please see http://www.diodes.com/package-outlines.html for the latest version.

V-QFN4040-17

r
A
1

\ —A3
V-QFN4040-17

\
L1 1 mMmr]r]- Seating Plane
Dim | Min | Max | Typ

( Pin#11D) k( 3x) A 0.75]| 0.85 | 0.80
‘ Al4] 0.00 | 0.054°0.02

l = J ‘ ‘ ‘ * A3 — — 10.203
U L_J L_J 2( 4%) b 170.20 |.0.30 | 0.25
D | 3951 4.05 | 4.00
* D2 [2.775[2:975 | 2.875
e E | 3.95]| 4.05 | 400
P == E2 | 2.40 | 2.60 | 2.50
" B B =t c 0.50 BSC
0 k — — 1035
: — L [0.35 ] 0.45 | 0.40
L1 — — 0.10
T z — — 10.875
—L( 17x) z1 — — 10.375
[ m I—‘-] All Dimensions in mm
b L
L1( 4x)— z1( 2x) b( 17x)
Suggested Pad Layout
Please see http://www.diodes.com/package-outlines.html for the latest version.
V-QFN4040-17
—-—— X4
F-—————— X3 —————
X1( 2%) Dimensions |Value (in mm)
C| = * C 0.500
G 0.150
] ' ovo X 0.350
| X1 1.350
‘ ‘A l X2 2.975
b o ! X3 2.850
Y4 c X4 3.825
; Y2 E’j X5 1.300
Y3 = + - E Y1 Y 0.600
Y1 2.350
EI Y2 2.600
X5 Y3 4.300
! Eli Y4 1.300
I I I
Wi
G —==i L——J—L» X( 11x)
Mechanical Data
e  Moisture Sensitivity: Level 1 per J-STD-020
e  Terminals: Finish — NiPdAu over Copper Leadframe. Solderable per MIL-STD-202, Method 208&%
e  Weight: 0.041 grams (Approximate)
DPS1035 10 of 11 September 2023
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and dsers who design with Diodes’
products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications,
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory requirements as well as safety and
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including ‘testing, validation, quality control
techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) t0 minimize, the‘risks associated with their
applications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may, be provided by Diodes
from time to time. Any customer or user of this document or products described herein will assume all risks, and liabilities associated with such use,
and will hold Diodes and all companies whose products are represented herein or onyDiodes’ websites; harmless against all damages and
liabilities.

4. Products described herein may be covered by one or more United’ States, international or foreignypatents and pending patent
applications. Product names and markings noted herein may also be covered4y one or more’ United States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any of itsiintellectual property rights or the rights of any third parties
(including third parties whose products and services may be described in this documentior'on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/terms-and-conditions-of-sales/) ‘or .other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant or.accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not bedused for orincorporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. /Should customers or users use Diodes’ products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as welli@as any.unintended or unauthorized application.

7. While efforts have been made to ensure the information'contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical‘errors: Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or. otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements,_improvements, corrections or other changes without further notice to this document and any product described
herein. This document is written'in English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unauthorized copying, maodification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumesynofresponsibility for any losses incurred by the customers or users or any third parties arising from any such
unauthorized uses

9. This Notice may be periodically, updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

The Diodes lego is a registered trademark of Diodes Incorporated in the United States and other countries.
All other trademarks are the property of their respective owners.
© 2023 Diodes Incorporated. All Rights Reserved.
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