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LPQ3988 

 
 

Automotive Ultra-Low Noise and High PSRR 
LDO 

 

 

 

Features 

⚫ Qualified for automotive applications 

⚫ AEC-Q100 qualified with the following results: 

- Device temperature grade1 

- Device HBM ESD classification level H3A 

- Device CDM ESD classification level C3 

⚫ Input voltage range: 2.0V to 5.5V 

⚫ High output voltage accuracy: ±1.5%(typ) 

⚫ Ultra-high PSRR: 92dB @ 1kHz(VOUT(NOM) = 3.3V) 

⚫ Ultra-low noise: 10µVRMS 

⚫ Low current consumption: 24µA (typ) 

⚫ Output current: up to 600mA 

⚫ Low dropout voltage: 

- 150mV @300mA (VOUT(NOM) = 3.3V) 

- 315mV @600mA (VOUT(NOM) = 3.3V) 

⚫ Integrated over-current protection 

⚫ Line regulation: 0.002%/V (typ) 

⚫ Load regulation: 0.0015%/mA (typ) 

⚫ Thermal shutdown 

⚫ Active-high enable 

⚫ Package: SOT23-5, DFN2x2-6  

⚫ RoHS compliant and 100% lead (Pb)-free 

Applications 

⚫ Automotive camera modules 

⚫ ADAS cameras and radar 

⚫ Image sensor power 

⚫ Automotive infotainment head units 

⚫ Microprocessor power rail 

 

 

 

 

 

 

 

 

Description 
The LPQ3988 family are high performance low-dropout 

(LDO) voltage regulators with ultra-low output noise, high 

PSRR and fast transient response. The devices operate 

normally with junction temperture from -40℃ to 125℃ for 

automotive applications. The devices can deliver up to 

600mA load current. The devices include fixed output 

voltage of 1.8V, 2.5V, 2.8V, 3.0V, and 3.3V. 

The LPQ3988 family integrated over current protection 

and thermal shutdown in order to protect the system from 

abnormal situation. 

The input and output capacitors can be as low as 1µF for 

LPQ3988. 

The LPQ3988 is available in normal SOT23-5 and 

DFN2x2mm-6 package. 

Order Information 

LPQ3988 -

F: Pb-Free

Package Type:

B5 : SOT23-5

Output Voltage:

33: 3.3V

30: 3.0V

28: 2.8V

25: 2.5V

18: 1.8V

QV : DFN2x2-6

 

Typical Application Circuit 
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Device Information 
Device Marking Moisture Sensitivity Level Package Shipping 

LPQ3988-33B5F 
LPS 
QEYWX 

MSL1 SOT23-5 3K/REEL 

LPQ3988-33QVF 
LPS 
QEYWX 

MSL1 DFN2x2-6 4K/REEL 

Marking indication: 
Y: Production year, W: Production week, X: Production batch 

 

Pin Diagram 
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SOT23-5(top view)                      DFN2x2mm-6(top view) 

Pin Description 

Pin # Name Description 

SOT23-5 DFN2x2-6   

1 6 IN 
Input and power source. A small capacitor is recommended from 
this pin to ground. 

2 3 GND Ground. 

3 4 EN 
Active-high enable pin. high: enable the device. low or floating: 
disable the device. 

4 2, 5 NC No connection. 

5 1 OUT 
Regulated output. A minimum 0.1µF ceramic capacitor is needed 
from it to ground. 
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Absolute Maximum Ratings (Note 1) 
IN to GND  --------------------------------------------------------------------------------------------------------------------------- -0.3V to 6V 

OUT to GND  ----------------------------------------------------------------------------------------------------  -0.3V to (VIN + 0.3V) or 6V 

EN to GND  -------------------------------------------------------------------------------------------------------------------------- -0.3V to 6V 

Maximum Output Current  ------------------------------------------------------------------------------------------ Internally Limited (Note 2) 

Maximum Junction Temperature (TJ)  -----------------------------------------------------------------------------------------------  150°C 

Maximum Soldering Temperature (At leads, 10 sec)  ---------------------------------------------------------------------------  260°C 

Notes:  

(1) Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress 
ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational 
sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect 
device reliability. 

(2) Maximum continuous output current capability is limited by the chip power dissipation and ambient temperature and internally 
current limit. 

Thermal Information 
Thermal Resistance (θJA, SOT23-5) (Note) ---------------------------------------------------------------------------------------  200 °C/W 

Thermal Resistance (θJA, DFN2x2-6) (Note) ---------------------------------------------------------------------------------------  95 °C/W 

Note:  Measured using 2S2P JEDEC standard PCB with ambient temperature < 25°C 

 

Electro-Static Discharge 
HBM (Human Body Model, AEC-Q100-002)  -------------------------------------------------------------------------------------  4000V 

CDM (Charged Device Model, AEC-Q100-011)  ---------------------------------------------------------------------------------- 1000V 
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Recommended Operating Conditions 

Notes:  
(1) Recommend continuous output current is under the limit line as below according to the IN-OUT voltage difference and ambient 

temperature(TA) while using 2S2P JEDEC standard PCB. 

 
Figure 1 Output current limit vs IN-OUT voltage difference in SOT23-5 package 

 
Figure 2 Output current limit vs IN-OUT voltage difference in DFN2x2-6 package 

 
(2) X7R and 16V or higher voltage rating are recommended. 
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SYMBOL PARAMETER MIN TYP MAX UNIT 

VIN Input Voltage 2.0  5.5 V 

IOUT Output Current (Note 1) mA 

TJ Operating Junction Temperature Range (TJ) -40  125 ℃ 

TA Ambient Temperature Range -40  125 ℃ 

CIN Input Capacitance (Note 2) 1   µF 

COUT Output Capacitance (Note 2) 1   µF 
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Electrical Characteristics 
(The parameters are specified under conditions: VIN is equal to the greater value between VOUT(NOM) + 0.5V and 2.0V, VOUT(NOM)=3.3V , 
IOUT = 1mA, CIN = COUT = 1µF, -40°C ≤ TA ≤ 125°C, , unless otherwise noted. Typical values are at Ta = 25°C.) 

SYMBOL PARAMETER TEST CONDITIONS MIN TYP. MAX UNIT 

 
Output voltage 
accuracy 

VOUT(NOM) = 3.3V, TJ = 25°C -1.5  1.5 % 

 
Output voltage 
accuracy over 
temperature 

VOUT(NOM) = 3.3V, -40°C ≤ TA ≤ 
125°C 

-2.5  2.5 % 

IQ 
Input quiescent 
current 

VIN = 2V to 5.5V, VEN = VIN, no 
load 

 24  µA 

ISHDN 
Input shutdown 
current 

VIN = VOUT(NOM) + 0.5V to 5.5V, 
VEN = 0V, no load 

 0.01  µA 

∆𝑉𝑂𝑈𝑇
∆𝑉𝐼𝑁 × 𝑉𝑂𝑈𝑇

 Line regulation 
IOUT = 1mA, VIN = (VOUT(NOM) + 
0.5V) to 5.5V, TA = 25°C 

 0.002  %/V 

ΔVLOAD Load regulation 
IOUT = 1mA to 600mA, VIN = 
VOUT(NOM) + 1V, TA = 25°C 

 30  mV 

VDROP Dropout voltage 

VOUT(NOM) = 3.3V, IOUT = 
100mA,  

 50  mV 

VOUT(NOM) = 3.3V, IOUT = 
300mA,  

 150  mV 

VOUT(NOM) = 3.3V, IOUT = 
600mA,  

 315  mV 

ILIM Output current limit 
VOUT(NOM) = 3.3V, VIN = 
VOUT(NOM) + 1V, VOUT = 0.9 × 
VOUT(NOM) 

700 960  mA 

VNOISE 
Output voltage 
noise 

BW = 10Hz to 100kHz, IOUT = 
20mA 

 10  µVRMS 

PSRR 
Power supply 
rejection ratio 

VIN = VOUT(NOM) + 1V, IOUT = 
20mA, f = 1kHz,  
ΔVRIPPLE = 0.2 × VPP 

 92  dB 

VIH 
EN logic high 
voltage level 

 1.1  VIN V 

VIL 
EN logic low voltage 
level 

 0  0.4 V 

IEN_PU EN pull-up current VIN=VEN=5.5V  200  nA 

TSD 
Thermal shutdown 
threshold 

  155  ℃ 

TSD_H 
Thermal shutdown 

hysteresis 
  25  ℃ 

RDIS 
Output discharge 
resistance 

VEN = 0V  300  Ω 

  

http://www.lowpowersemi.com/
mailto:marketing@lowpowersemi.com


 

Version :2/2/2024             www.lowpowersemi.com          email: marketing@lowpowersemi.com   6 / 16 

LPQ3988 
 
 

Typical Characteristics 
(TJ = 25℃, VIN = VOUT(NOM) + 1V, VOUT(NOM)=3.3V, VEN = VIN, CIN = COUT = 1.0μF, unless otherwise noted.) 

 
Figure 3 Quiescent Current vs Input Voltage 

 
Figure 4 Quiescent Current vs Temperature 

 
Figure 5 Ground Current vs Output Current 

 

 
Figure 6 Ground Current vs Temperature  

at 300mA Output Current 

 
Figure 7 Shutdown Current vs Temperature 

 
Figure 8 VOUT vs Temperature 
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Typical Characteristics(continued) 
(TJ = 25℃, VIN = VOUT(NOM) + 1V, VOUT(NOM)=3.3V, VEN = VIN, CIN = COUT = 1.0μF, unless otherwise noted.) 

 
Figure 9 VOUT vs Input Voltage  

at 1mA Output Current 

 
Figure 10 VOUT vs Output Current 

 
Figure 11 Dropout Voltage vs Output Current 

 
Figure 2 PSRR vs Frequency while VOUT=3.3V 

  

3.24

3.26

3.28

3.3

3.32

3.34

3.6 4 4.4 4.8 5.2 5.6 6

V
O

U
T
(V

)

Input Voltage (V)

3.2

3.23

3.26

3.29

3.32

3.35

3.38

0 100 200 300 400 500 600

V
O

U
T
(V

)

Output Current(mA）

0

100

200

300

400

500

0 100 200 300 400 500 600

D
ro

p
o
u
t 

V
o
lt
a
g
e

(m
V

)

Output Current(mA)

TA =  -40°C

TA =  25°C

TA =  125°C

0

20

40

60

80

100

120

100 1000 10000 100000 1000000

P
S

R
R

(d
B

)

Frequency(Hz)

VOUT=3.3V,IOUT=20mA

VOUT=3.3V,IOUT=100mA

http://www.lowpowersemi.com/
mailto:marketing@lowpowersemi.com


 

Version :2/2/2024             www.lowpowersemi.com          email: marketing@lowpowersemi.com   8 / 16 

LPQ3988 
 
 

Typical Characteristics(continued) 
(TJ = 25℃, VIN = VOUT(NOM) + 1V, VOUT(NOM)=3.3V, VEN = VIN, CIN = COUT = 1.0μF, unless otherwise noted.) 

 
Figure 33 Strat up waveform with EN on 

 

 
Figure 4 Turn off with EN off 

 

 
Figure 55 Line transient waveform: 

 VIN=3.8V->5V in 5μs 

 

 
Figure 66 Line transient waveform:  

VIN=5V->3.8V in 5μs 

 

 
Figure 77 Load transient wavefrom: 

IOUT=1mA->300mA in 1μs 

 

 
Figure 88 Load transient waveform:  

IOUT=300mA->1mA in 1μs 
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Functional Block Diagram 

 

Figure 99 Functional block diagram 
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Detailed Description 

Overview 

The LPQ3988 family are low dropout voltage regulator with ultra-low noise and ultra-high PSRR. It has fixed output 
voltage of 1.8V, 2.5V, 2.8V, 3.0V, and 3.3V, with good transient performance and no external setting resistors needed. 
The product is available in a traditional SOT23-5 and DFN2x2-6 package. 

Enable function 

The EN pin is an active high Logic input pin that is compatible with 1.8V control logic. The internal power element is 
turned off when EN pin is tied low or left floating. 

When the EN pin is pulled high, the LPQ3988 will be activated and output voltage according to the internal setting. 

Auto discharge 

The LPQ3988 has a quick discharge function. When the device is disabled by pulling down the EN pin, a discharge 
resistor is connected between OUT and GND. The resistance is 300Ω (typical). 

Power supply rejection ratio 

The LPQ3988 is working with ultra-high Power Supply Rejection Ratio (PSRR). By selecting proper output capacitor and 
PCB layout, the PSRR could even be tuned to a higher value. 

Over current protection 

The device features a current limit function with a limit of 960mA (typical). The output current will be clamped and output 
voltage will drop accordingly, as given in the Electrical Characteristics Table.

Application Information 

Capacitor consideration 

External capacitors on IN and OUT are recommended in application, 1μF each for COUT and CIN at least. Closer placement 
of the capacitors to the device, both IN and OUT, will result in better stability. 

Power dissipation 
The internal power dissipation from the power MOSFET, when it is turned on, is the main source of junction temperature 
rising. In this case, the power dissipation and the junction temperature in conducting mode can be calculated as following: 

PD = (𝑉IN − 𝑉OUT) × 𝐼OUT 

 

PD: Power Dissipation (W) 

VIN: Input voltage (V) 

VOUT: Output voltage (V) 

IOUT: Output current (A) 

TJ = PD × θJA + TA 

TJ: Junction temperature (°C) 

θJA: Package thermal resistance (°C /W) (Note 4) 

TA: Ambient temperature (°C)

Note: The calculation based on the thermal resistance is only valid in Lab condition. The value of θJA can 
change in customer’s PCB environment. 
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Package Information 

                                SOT23-5 

A

A1

H

C

e b

D

B

L

0.6

2.
60

1.
00

0.95

Recommended Land Pattern
 

 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 0.889 1.100 1.295 

A1 0.000 0.050 0.152 

B 1.397 1.600 1.803 

b 0.28 0.35 0.559 

C 2.591 2.800 3.000 

D 2.692 2.920 3.120 

e 0.95BSC 

H 0.080 0.152 0.254 

L 0.300 0.450 0.610 
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DFN2x2-6 

 

 
 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 0.70 0.75 0.80 

A1 0.00 0.02 0.05 

A2 -- 0.55 -- 

A3 0.203 REF 

b 0.25 0.30 0.35 

D 2.0 BSC 

E 2.0 BSC 

e 0.65 BSC 

D2 0.90 1.00 1.10 

E2 1.50 1.60 1.70 

L 0.20 0.25 0.610 

K 0.25 REF 
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Tape and Reel Information 

                                 SOT23-5 

 

REEL DIMENSIONS 

  
 

 
TAPE DIMENSIONS 

 

   

 

  

 

 

 

 

 

 

 

 

 
 

PIN1 AND TAPE FEEDING DIRECTION 
 

PIN1

User Direction of feed

 
 

 

  

SYMBOL 
Dimensions In Millimeters 

MIN NOM MAX 

ΦA 176.00  180.00  184.00  

W2 10.00  12.00  14.00  

SYMBOL 
Dimensions In Millimeters 

MIN NOM MAX 

 A 3.00 3.20  3.40  

 B 3.06 3.26  3.46  

P0 3.90  4.00  4.10  

P 3.90  4.00  4.10  

D0 1.35  1.50  1.65  

W 7.70  8.00  8.30  

C 1.20  1.40  1.60  
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 DFN2x2-6 

 

REEL DIMENSIONS 

  
 

 
TAPE DIMENSIONS 

 

   

 

  

 

 

 

 

 

 

 

 

 
 

PIN1 AND TAPE FEEDING DIRECTION 
 

PIN1

User Direction of feed

 
 

 

  

SYMBOL 
Dimensions In Millimeters 

MIN NOM MAX 

ΦA 176.00  180.00  184.00  

W2 9.00  12.00  15.00  

SYMBOL 
Dimensions In Millimeters 

MIN NOM MAX 

 A 1.85 2.15  2.50  

 B 1.85 2.15  2.50  

P0 3.80  4.00  4.20  

P 3.80  4.00  4.20  

D0 1.30  1.50  1.70  

W 7.70  8.00  8.30  

C 0.80  1.00  1.20  
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Revision History 

Revision Date Change Description 

Rev0.1 7/10/2023 First release version 

Rev0.2 2/2/2024 Add DFN2x2-6 package 
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Important Notice and Disclaimer 
LPS PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES 

(INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY 

INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, 

EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF MERCHANTABILITY, 

FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY 

RIGHTS.  

These resources are intended for skilled developers designing with LPS products. You are solely responsible for (1) 

selecting the appropriate LPS products for your application, (2) designing, validating and testing your application, and (3) 

ensuring your application meets applicable standards, and any other safety, security, regulatory or other requirements. 

These resources are subject to change without notice. LPS grants you permission to use these resources only for 

development of an application that uses the LPS products described in the resource. Other reproduction and display of 

these resources is prohibited. No license is granted to any other LPS intellectual property right or to any third party 

intellectual property right. LPS disclaims responsibility for, and you will fully indemnify LPS and its representatives against, 

any claims, damages, costs, losses, and liabilities arising out of your use of these resources. LPS’s provision of these 

resources does not expand or otherwise alter LPS’s applicable warranties or warranty disclaimers for LPS products.  

LPS objects to and rejects any additional or different terms you may have proposed.  

微源半导体股份有限公司（以下简称为微源半导体）按“原样”提供技术和可靠性数据(包括数据表)、设计资源(包括参考设

计)、应用程序或其他设计建议、网络工具、安全信息和其他资源，并不承担所有明示和默示的保证，包括但不限于任何

关于适销性、适合特定目的或不侵犯第三方知识产权的默示保证。  

这些资源适用于使用微源半导体产品进行设计的熟练开发人员。您全权负责(1)为您的应用选择合适的微源半导体产品，

(2)设计、验证和测试您的应用，以及(3)确保您的应用符合适用的标准，以及任何其他安全、保安、法规或其他要求。这

些资源如有更改，恕不另行通知。微源半导体允许您仅将这些资源用于开发使用资源中描述的微源产品的应用程序。禁

止以其他方式复制和展示这些资源。不授予任何其他微源半导体知识产权或任何第三方知识产权许可。对于因您使用这

些资源而产生的任何索赔、损害、成本、损失和责任，微源半导体不承担任何责任，您将完全赔偿微源半导体及其代

表。微源半导体对这些资源的提供不会扩大或以其他方式改变对微源产品的适用保证或保证免责声明。  

微源半导体反对并拒绝您可能提出的任何附加或不同条款。 
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