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VIN

Over-Voltage and Over-Current Protection IC

1 Features

Robust Protection

Input Over-Voltage Protection

Input Over-Current Protection

Output Short-Circuit Protection
Thermal Shutdown

Soft-Start to Prevent Inrush Current
Soft-Stop to Prevent Voltage Spikes
Maximum Input Voltage of 30V

Fixed OVLO Threshold Voltage: 6.0V
Over Current Protection Threshold: 1.5A
OVP Response time: 450ns

100pA Low Quiescent Current

Low Rops(on) Integrated MOSFET: 85mQ
Small 2mm x 2mm 8pin DFN Package
RoHS Compliant and Halogen Free

Applications

True Wireless Stereo(TWS)
Portables and Mobile Device
Smart Phones

Low Voltage Peripherals

Simplified Application Schematic
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3 Description

The GD30SP2201 is a highly integrated circuit designed
to provide protection to low voltage system from failures
of the high input voltage. The device continuously
monitors the input voltage, and the input current. When
the input overvoltage condition is occur, the device will
turn off the power MOSFET immediately. If the input
current exceeds the over current threshold for a limited
time, the device will turn off the output power.
Additionally, the device also provide other protection
features include under voltage lockout and thermal
shutdown. The GD30SP2201 is available in a green
small foot print DFN2x2-8L package.

Device Information’

PART NUMBER | PACKAGE | BODY SIZE (NOM)

GD30SP2201 DFNS8L 2.00mm x 2.00mm
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1. For packaging details, see Package Information section.
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4 Device Overview

4.1 Pinout and Pin Assignment

DFN Package

8pin DFN With Exposed Thermal Pad

Top View
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4.2 Pin Description
PIN NUMBER
PIN TYPE' FUNCTION
NAME NUM
N 1 | Power Supply Voltage Input. A general 1uF ceramic capacitor should be
placed as close as possible to this pin.
GND 5 s Ground. The exposed pad must be soldered to a large PCB and connected
to GND for maximum power dissipation.
NC 3,4,5,6,7 No connection pin for GD30SP2201.
ouT 8 o Output of the Regulator. A general 4.7uF ceramic capacitor should be placed
as close as possible to this pin.
Thermal PAD G The thermal pad must be connected to ground.
1. I =Input, O = Output, G = Ground.
GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 3
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5 Parameter Information
5.1 Absolute Maximum Ratings
Exceeding the operating temperature range(unless otherwise noted)’
SYMBOL PARAMETER MIN MAX UNIT
ViN Input voltage(with respect to GND) -0.3 30 V
Vour Output voltage(with respect to GND) -0.3 7 V
N Output current 1.5 A
Ty Operating junction temperature -40 150 °C
Tstg Storage temperature -65 150 °C
Pmax Maximum power dissipation @ Ta=+25°C 0.5 w

1. The maximum ratings are the limits to which the device can be subjected without permanently damaging the device. Note

that the device is not guaranteed to operate properly at the maximum ratings. Exposure to the absolute maximum rating

conditions for extended periods may affect device reliability.

5.2 Recommended Operation Conditions

SYMBOL'? PARAMETER MIN TYP MAX | UNIT
ViN Input supply voltage range 25 30 \%
I Input current 1.2 A
lout Output current 1.2 A
Ty Operating junction temperature -40 125 °C
1. The device is not guaranteed to function outside of its operating conditions.
2. Refer to the Application Information section for further information.
5.3 Electrical Sensitivity
SYMBOL CONDITIONS VALUE UNIT
VESD(HBM) Human-body model (HBM), ANSI/ESDA/JEDEC JS-001-2017" +2000 \Y
VEsp(cDm) Charge-device model (CDM), ANSI/ESDA/JEDEC JS-002-20222 500 \

1. JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
2. JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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5.4 Thermal Resistance

SYMBOL' CONDITIONS PACKAGE VALUE UNIT
Qua Natural convection, 2S2P PCB DFN8L 86.45 °C/W
Ous Cold plate, 2S2P PCB DFN8L 36.25 °C/W
Ouc Cold plate, 2S2P PCB DFNS8L 47.13 °C/W
Yis Natural convection, 2S2P PCB DFN8L 36.20 °C/W
Wyt Natural convection, 2S2P PCB DFNS8L 3.61 °C/W

1. Thermal characteristics are based on simulation, and meet JEDEC document JESD51-7.

5.5 Electrical Characteristics

Vin =5V, Ty = 25°C, unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNIT

IN

Vuvio Under voltage lockout VN rising 2.25 2.45 Vv

Vowo s Under voltage lockout 250 iy
hysteresis

la Quiescent current No load on OUT pin 110 MA

tBLk Input power on blanking time VIN rising to VOUT rising 18 ms

INPUT TO OUT CHARACTERISTICS

Rbs(on) On resistance form IN to OUT | lout = 1.0A 85 mQ

INPUT OVERVOLTAGE PROTECTION

Input overvoltage protection o
Vove VIN rising 6 \Y,
threshold

Input overvoltage protection
tovp . 450 ns
response time

trecovp) | Input OVP recovery time 18 ms
INPUT OVERCURRENT PROTECTION

locp OCP threshold 1.5 A
toeL Input OCP deglitch time 3 ms
treciovp) | Input OCP recovery time 18 ms
THERMAL SHUTDOWM

Trsp Thermal shutdown temperature’ 150 °C
Thys Thermal shutdown hysteresis’ 20 °C

1. Guaranteed by design and engineering sample characterization.

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 5
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5.6 Typical Characteristics

Vin= 5V, Cin = 1uF, Cout = 4.7yF, unless otherwise noted.

Figure 1. On Resistance vs. Output Current
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Figure 2. Output Voltage vs. Output Current

Temperature (°C)
Figure 3. Quiescent Current vs. Temperature
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Figure 4. On Resistance vs. Temperature
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Figure 5. OVP Threshold vs. Temperature

7.0 3.0
6.8 2.8
. 6.6 2.6
S —
< 64 S 24
3 k=
'5) 6.2 % 2.2
2 60 © 20
<
b oss F 18
S Z
O 56 S 16
5.4 1.4
5.2 1.2 m— Rising
=== Falling
5.0 1.0
-50 -30 -10 30 50 70 90 110 130 -50 -30 -10 10 30 50 70 90 110 130

Temperature (°C)

Figure 6. VIN UVLO Threshold vs. Temperature
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6 Functional Description

6.1 Block Diagram

1 [ | N r
IN[] | ¥ V) [Jour
i UVLO Charge Pump
And Gate Driver L
= Logic Control I }
OVP OCP
l_ ] GND
VBG oTP

Figure 7. GD30SP2201 Functional Block Diagram

6.2 Operation

The GD30SP2201 is a highly integrated circuit designed to provide protection to low voltage system from failures
of the high input voltage. The device continuously monitors the input voltage, and the input current. When the
input overvoltage condition is occur, the device will turn off the power MOSFET after a blanking time. If the input
current exceeds the over current threshold for a limited time, the device will turn off the output power. Additionally,
the device also provide other protection features include under voltage lockout and thermal shutdown.

6.2.1 Input Overvoltage Protection

The GD30SP2201 has input over-voltage protection to prevent high voltage on IN passing through to OUT. Once
the voltage on input exceeds the OVP threshold 6V(typical), the power MOSFET will be turned off immediately,
450ns(typical). When VIN drop back below OVP release level, the power MOSFET will be turned on again after
a 18ms recovery time. Figure 8 shows the typical input OVP performance.

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 7
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Figure 8. Input OVP Timing Diagram

6.2.2 Input Overcurrent Protection

The OCP feature ensures that the device will turn off power MOSFET when current through the switch exceed
OCP threshold, locp. If the input current through the device attempts to exceed the OCP threshold, the power
MOSFET is opened only enough to maintain the current at the OCP level. If the current limiting condition is
maintained longer than the deglitch time, toeL, the power MOSFET is closed completely in OCP recovery time,
trec(ocp), @s shown in Figure 9. If the load current through the device attempts to exceed the OCP threshold, the
hiccup behavior will continue as long as the heavy loading condition exist.

OCP

|
1
|
|
|
!
|
Threshold '
|

Vour

: t ! tRecovp) !
oo \
| | |

Figure 9. Input OCP Timing Diagram

6.2.3 Under Voltage Lockout

To avoid mis-operation of the device at an insufficient supply voltage, implement under voltage locking to
shutdown the device when the voltage is below the Vhys hysteresis of the VuvLo.

6.2.4 Thermal Shutdown

The internal thermal shutdown circuitry forces the device to turn off power MOSFET if the junction temperature
exceeds 150°C(typical). Once the device temperature falls below the threshold with hysteresis 20°C (typical), the
device returns to normal operation automatically.

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 8
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7 Application Information

The GD30SP2201 device provide overvoltage and overcurrent protection to low voltage system from faulty
adapter or other input sources. If any of these faults occur, the GD30SP2201 device isolates the downstream
devices from the input source.

7.1 Typical Application Circuit

The typical values for an application are Vovp = 6V, locp = 1.5A.

VIN VOUT
o ! J_ IN ouT ! O
C1 J_ Cc2
s 1uF 4.7uF
GD30SP2201
GND —AL
Figure 10. Typical Application Circuit
7.2 Design Example
For this design example, use the parameters in Table 1.
Table 1. Design Parameters
PARAMETER EXAMPLE VALUE
Supply Voltage 5V
Output Current 1A
Table 2 lists the components used for the example.
Table 2. Design Example Component’-2
COMPONENT DESCRIPTION
C1 1uF, Ceramic Capacitor, 25V, X7R, size 0603
Cc2 4.7uF, Ceramic Capacitor, 25V, X7R, size 0603
TVS Surge protection, select according to actual application conditions

1. The components used in these design cases do not belong to GD products, GD does not warrant its accuracy or
completeness. GD’s customers need to test and verify whether the selected components meet their intended use to ensure
stable system operation.

2. Refer to Detailed Design Description section for guidance on component selection.

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 9
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7.3 Detailed Design Description

7.3.1 Input and Output Bypass Capacitors Selection

The input capacitor C1 is for decoupling, and serves an important purpose. Whenever there is a step change
downwards in the system load current, the inductance of the input cable causes the input voltage to spike up. C1
prevents the input voltage from overshooting to dangerous levels. It is strongly recommended that a ceramic
capacitor of at least 1uF be used at the input of the device. It should be located in close proximity to the input pin.

C2 should also be a ceramic capacitor of at least 4.7uF, located closed to the output pin. C2 also serves as the
input decoupling capacitor for the subsequent circuit downstream of the protection IC.

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 10
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7.4 Typical Application Curves

Vin= 5V, Cin = 1uF, Cout = 4.7uF, Ta= 25°C, unless otherwise noted.

: ’“ n-.n.-a—-—_\ : 4
Vin B : ViN N .

5V/div 5V/div

: \
Vour pl l Vour g, r—

5V/div 5V/div
10UT 4 b , o , — lour
1A/div ; 1A/div
10ms/div 10ms/div
lour = 0A lour = 0A
Figure 11. Power ON without Load Figure 12. Power OFF without Load

. . 2 n
V'N. B S V'N'.

5V/div : 5V/div

iHE

Vour Bl Vour "
5V/div 5V/div
[ S —— f lour
1A/div 1A/div
10ms/div 10ms/div
lour = 1.0A lour = 1.0A
Figure 13. Power ON with Load Figure 14. Power OFF with Load
Vin | Vi i
2V/div \ 2V/div
Vout .. LW Vour -
5V/div 5V/div
lout . \ lout ‘ " {
1A/div : 1A/div
10ms/div 10ms/div
V|N =7Vto5Vto 7V, IOUT =0A V|N =7V to5Vto 7V, IOUT =1.0A

Figure 15. OVP Entry and Recovery without Load Figure 16. OVP Entry and Recovery with Load

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 11
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Typical Application Curves (continued)

Vin= 5V, Cin = 1uF, Cout = 4.7uF, Ta= 25°C, unless otherwise noted.

I

Vi . A s
2V/div. s . gl 2V/div'

VOUT : VOUT
avidiv? 2vidiv ] L

lour 4 : ‘ H Hfﬂ-ﬂrasj L—*‘-‘.‘»—‘—bﬂm': lout 4 "_‘MLJ#’#—J l 1
1A/div : 1A/div

10ms/div 10ms/div
Figure 17. OCP Entry Figure 18. OCP Recovery
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8 Layout Guidelines and Example

Efficient PCB layout is critical for stable operation. To make fully use of the performance of GD30SP2201, the
guidelines below should be followed.

1) Place the input/output capacitor and inductor should be placed as close to IC.

2) Keep the power traces as short as possible.

3) The device uses DFN package with a ThermalPAD™ . For good thermal performance, the ThermalPAD™
should be thermally coupled with the PCB ground plane. In most applications, this will require a copper pad
directly under the device. This copper pad should be connected to the ground plane with an array of thermal
vias.

For best results, follow the layout example below.

Ground Plane for Thermal dissipation / Signal Ground Plane

[ [
c1 c2
VIN | — - VOUT
N[ ® - {8 |out
_____ fo o o} ..
GND[ 2} i i 17|NnC
o O O
NC[E] | P e
E O O O
Nof @} bt T e
Power Ground Plane
Figure 19. Typical GD30SP2201 Example Layout
GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 13
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9 Package Information

9.1 Outline Dimensions

DFNS8L Package Outline

|
+

|
+

PIN 1#

| | h
U ;,_.1 |l
Laser Mark \ -
1 2 EXPOSED THERMAL bl 2 L
PAD ZONE b

Al

Cc
’_7
Al
A

NOTES:

1. All dimensions are in millimeters.

2. Package dimensions does not include mold flash, protrusions, or gate burrs.
3. Refer to the Table 3 DFN8L dimensions(mm)).

GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 14
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Table 3. DFN8SL dimensions(mm)
SYMBOL MIN NOM MAX
A 0.50 0.55 0.60
A1 0 0.02 0.05
b 0.20 0.25 0.30
b1 0.18REF
c 0.152REF
D 1.90 2.00 2.10
D2 1.60 1.70 1.80
E 1.90 2.00 2.10
E2 0.90 1.00 1.10
e 0.50BSC
0.20 | 0.25 | 0.30
K 0.25REF
L 0.20 | 0.25 | 0.30
Nd 1.50BSC
GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 15
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9.2 Recommended Land Pattern
DFNS8L Land Pattern Example
8x(0.5)— ~—(0.95y—
. i ] | 8
) T | 7'y
T 1 @ -1 _LAI_—J _
8x(0.25)— f
' (0.5
sy 1) D o
¢ _______@9____4{_ (1.65)
I [ ]
6x(0.5)
5
i N y
(R0.05)TYP SYMM (20.2)TYP
VIA
- (1.9) >
NOTES: (continued)
1. Refer to the IPC-7351 can also help you complete the designs.
2. Exposed metal shown.
3. Drawing is 20X scale.
GD30SP2201 Rev1.0 Copyright © 2023, GigaDevice Semiconductor Inc. 16
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10 Ordering Information
Ordering Code Package Type ECO Plan | Packing Type MOoQ OP Temp(°C)
GD30SP2201WETR-I DFNSL Green Tape & Reel 3000 -40°C to +85°C
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11 Revision History
REVISION NUMBER DESCRIPTION DATE
1.0 Initial release and device details 2023
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document,
including any product of the Company described in this document (the “Product”), is owned by the Company according to the
laws of the People’s Republic of China and other applicable laws. The Company reserves all rights under such laws and no
Intellectual Property Rights are transferred (either wholly or partially) or licensed by the Company (either expressly or impliedly)
herein. The names and brands of third party referred thereto (if any) are the property of their respective owner and referred to
for identification purposes only.

The Company makes no representations or warranties of any kind, express or implied, with regard to the merchantability
and the fitness for a particular purpose of the Product, nor does the Company assume any liability arising out of the application
or use of any Product described in this document. Any information provided in this document is provided only for reference
purposes. It is the sole responsibility of the user of this document to determine whether the Product is suitable and fit for its
applications and products planned, and properly design, program, and test the functionality and safety of its applications and
products planned using the Product. Unless otherwise expressly specified in the datasheet of the Product , the Product is
designed, developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and
the Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments, pollution
control or hazardous substance management; (ii) life-support systems, other medical equipment or systems (including life
support equipment and surgical implants); (iii) automotive applications or environments, including but not limited to applications
for active and passive safety of automobiles (regardless of front market or aftermarket), for example, EPS, braking, ADAS
(cameralfusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS, Domain, ESC, DCDC, e-clutch, advanced-
lighting, etc.. Automobile herein means a vehicle propelled by a self-contained motor, engine or the like, such as, without
limitation, cars, trucks, motorcycles, electric cars, and other transportation devices; and/or (iv) other uses where the failure of
the device or the Product can reasonably be expected to result in personal injury, death, or severe property or environmental
damage (collectively "Unintended Uses"). Customers shall take any and all actions to ensure the Product meets the applicable
laws and regulations. The Company is not liable for, in whole or in part, and customers shall hereby release the Company as
well as its suppliers and/or distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses
of the Product. Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well
as its suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to make
changes, corrections, modifications or improvements to this document and the Product described herein at any time without
notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them. Information in this document supersedes and replaces information previously supplied in any prior versions of this

document.
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