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DESCRIPTION FEATURES 

The A6500D (-Q) is a low-dropout (LDO) linear 

regulators combine low quiescent current with 

excellent line and load transient response, making 

it well suited for battery-powered and noise-

sensitive applications. The devices feature high 

power-supply rejection ratio (PSRR), low output 

noise, and fast start-up, while consuming only 

45μA (typical) of quiescent current. 

Fabricated using an advanced BICMOS process, 

the A6500D (-Q) is stable with ceramic output 

capacitors and achieves a typical dropout voltage 

of 250mV at 500mA output current. A precision 

voltage reference and feedback control loop 

provide ±0.75% output voltage accuracy over the 

specified operating conditions. 

The A6500D (-Q) is available in SOT-25, DFN6 

(2×2), and DFN8 (3×3) packages. 

APPLICATION 

⚫ Post DC-DC Converter Ripple Filtering  

⚫ IP Network Cameras  

⚫ Macro Base Stations  

⚫ Thermostats 

ORDERING INFORMATION 

Package Type Part Number 

SOT-25 

SPQ: 3,000pcs/Reel 
E5 

A6500DE5VR-XX 

A6500DE5VR-XXQ 

DFN6(2x2) 

SPQ:3,000pcs/Reel 
J6 

A6500DJ6VR-XX 

A6500DJ6VR-XXQ 

DFN8(3x3) 

SPQ: 5,000pcs/Reel 
J8 

A6500DJ8VR-XX 

A6500DJ8VR-XXQ 

Note 

XX:1.2/1.5/1.8/2.5/2.7/2.8/3.0

/3.3 V 

R: Tape & Reel 

V: Halogen free Package 

Q: AEC-Q 

AiT provides all RoHS products 
 

⚫ Qualified for Automotive Applications  

⚫ Input Voltage Range: 2.7 V to 6.5 V  

⚫ Output Voltage Options: 1.2 V to 3.3 V (fixed) 

⚫ Output Current: Up to 500 mA  

⚫ Very Low Dropout Voltage: 250 mV at 500 

mA (VOUT = 3.3 V)  

⚫ Low Quiescent Current: 45 μA  

⚫ High PSRR: 75 dB at 100 Hz  

⚫ Excellent Line and Load Transient Response  

⚫ Stable with a 2.2 μF Low-ESR Ceramic 

Output Capacitor  

⚫ Fast Start-Up Time: 45 μs (typical)  

⚫ High Output Voltage Accuracy: ±0.75%  

⚫ Operation temperature range: 

−40°C to +125°C 

⚫ Available in SOT-25, DFN6 (2×2), and DFN8 

(3×3) Packages 

 

TYPICAL APPLICATION 

 

   

CIN : To improve source voltage noise and PSRR. 

CNR: Optional bypass Capacitor (≤0.01uF), it can reduce the  

output noise and increase the PSRR if necessary. 

   COUT : A ≥2.2uF ceramic capacitor. 
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PIN DESCIPTION 

 

 

SOT-25, E5 

Top View 

 

 

DFN6(2x2), J6 

Top View 

 

 

DFN8(3x3), J8 

Top View 

PIN# 
Symbol I/O Function 

SOT-25 DFN6(2x2) DFN8(3x3) 

1 6 8 IN I Input supply. 

2 3 4 GND G Ground. 

3 4 5 EN I 

Driving the enable pin (EN) high turns on the 

regulator. Driving this pin low puts the regulator 

into shutdown mode. The EN pin can be 

connected to the IN pin if not used. 

4 2 3 NR - 

The NR pin is available for connecting an 

external capacitor to this pin bypasses noise 

generated by the internal band gap and allows 

the output noise to be reduced to very low 

levels. The maximum recommended capacitor 

is 0.01μF.  

5 1 1 OUT O 

This pin is the output of the regulator. A small 

2.2µF ceramic capacitor is required from this 

pin to ground to assure stability 

- 5 2, 6, 7 NC - Not internally connected. 

- Thermal Pad 
Thermal 

Pad 
- - The pad must be tied to the GND pin. 
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ABSOLUTE MAXIMUM RATINGS 

TA = 25°C, unless otherwise specified. (2) 

VIN, Input voltage -0.3V ~ +7V 

VEN, Enable input voltage -0.3V ~ VIN+0.3V 

VOUT, Output voltage 1.2V ~ VIN+0.3V 

IOUT, Current Internally limited 

θJA, Package thermal impedance (3) 

SOT-25 200°C/W 

DFN8(3x3) 60°C/W 

DFN6(2x2) 82°C/W 

TJ, Junction Temperature (4) -40℃ ~ +150℃ 

TSTG, Storage Temperature Range -55℃ ~ +150℃ 

V(ESD) Electrostatic 

discharge 

Human-Body Model (HBM), per AEC Q100-002 (1) ±2KV 

Charged-Device Model (CDM), per AEC Q100-011 ±1KV 

Latch-Up (LU), per AEC Q100-004 ±200mA 

TL, Lead Temperature (Soldering, 10 seconds) -55℃ ~ +150℃ 

Stresses above 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 Electrical Characteristics are not implied. Exposure to absolute maximum 

rating conditions for extended periods may affect device reliability. 

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification. 

(2) All voltages are with respect to the GND pin.  

(3) The package thermal impedance is calculated in accordance with JESD-51.  

(4) The maximum power dissipation is a function of TJ(MAX), RθJA, and TA. The maximum allowable power dissipation at any ambient 

temperature is PD = (T J(MAX) - TA) / RθJA. All numbers apply for packages soldered directly onto a PCB. 

 

RECOMMENDED OPERATING CONDITIONS 

TA = 25°C (Room Temperature), unless otherwise specified. 

Parameter Conditions Min Typ Max Unit 

VIN, Supply Voltage   2.7 - 6.5 V 

VOUT, Output Voltage   1.2  3.3 V 

TA, Ambient Operating Temperature   -40 - 125 ºC 

TJ, Operating Junction Temperature   -40  150 ºC 

Output Current   0  500 mA 
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ELECTRICAL CHARACTERISTICS 

Over operating temperature range (–40°C ≤ TJ ≤ 125°C), VIN = VOUTnom + 0.5 V or 2.7 V (whichever is 

greater ), IOUT=1mA, VEN = VIN, COUT = 2.2μF, and CNR = 0.01μF, TA = 25°C. unless otherwise specified 

Parameter Symbol Conditions Min. Typ. Max. Unit 

POWER SUPPLY AND CURRENTS 

Input Voltage (1) VIN - 2.70 - 6.50 V 

Under Voltage Lockout UVLO VIN rising, TJ = -40°C ~125°C 2.25 2.4-5 2.65 V 

Hysteresis VHYS VIN falling - 60 - mV 

Quiescent Current IQ 
IOUT = 0mA, TJ = 25°C - 45 70 

μA 
IOUT = 0mA, TJ = -40°C ~125°C - - 80 

Ground Pin Current IGND 

10mA ≤ IOUT ≤ 500mA, TJ = 25°C - 70 120 

μA 10mA ≤ IOUT ≤ 500mA,  

TJ = -40°C ~125°C 
- - 350 

Shutdown Current ISD 
VEN = 0V, TJ = 25°C - 0.10 1 

μA 
VEN = 0V, TJ = -40°C ~125°C - - 15 

OUTPUT VOLTAGE 

Output Voltage Range VOUT Fixed Voltage Output  1.2 - 3.3 V 

DC Output Accuracy (1) ΔVOUT 
TJ = 25°C -0.75 - 0.75 

% 
TJ = -40°C ~125°C -1.50 - 1.50 

Line Regulation (1) ΔVOUT(ΔVIN) VOUTnom + 0.5V ≤ VIN ≤ 6.5V - 0.02 0.06 %/V 

Load Regulation ΔVOUT(ΔIOUT) 500µA ≤ IOUT ≤ 500mA - 0.002 0.006 V/mA 

DROPOUT VOLTAGE 

Dropout Voltage (2) VDO 
IOUT = 

500mA 

VOUT=3.3V, TJ = 25°C - 250 300 

mV VOUT=3.3V,TJ =-40°C 

~125°C 
- - 400 

POWER SUPPLY REJECTION RATIO AND NOISE 

Power Supply Rejection 

Ratio (3) 
PSRR 

VIN = 3.8V,  

VOUT = 3.3V, 

CNR = 0.01µF,  

IOUT = 100mA 

f = 100Hz - 75 - 

dB 
f = 1kHz - 64 - 

f = 10kHz - 43 - 

f = 100kHz - 23 - 

Output Noise Voltage (3) VN 
BW = 10 Hz ~ 100 

kHz, VOUT = 3.3 V 

CNR=0.01μF - 
11×VO

UT 
- μVRMS 

CNR=none - 
45×VO

UT 
- μVRMS 
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(1) Minimum VIN = VOUT + VDO or 2.7V, whichever is greater.  

(2) VDO FT test method: test the VOUT voltage at VOUTnom +VDOMAX with output current.  

(3) Guaranteed by design and characterization, not a FT item. 

  

ENABLE AND STARTUP TIME 

Enable High(enabled) VIH EN rising, TJ = -40°C ~125°C 1.2 - - V 

Enable Low(shutdown) VIL EN falling, TJ = -40°C ~125°C - - 0.4 V 

Enable Pin Current, 

Enabled 
IEN 

VEN = VIN = 6.5V, TJ = 25°C - 0.10 1.5 
μA 

VEN = VIN = 6.5V, TJ = -40°C ~125°C - - 2 

Startup Time (3) tSTR 

CNR=none - 45 - 

μs 
CNR=0.001μF - 45 - 

CNR=0.01μF - 50 - 

CNR=0.047μF - 50 - 

PROTECTIONS 

Output Current Limit ILIM 
VOUT = 0.9 × VOUTnom,  

VIN = VOUTnom + 0.5V, VIN ≥ 2.7V 
500 1150 1600 mA 

Thermal Shutdown 

Temperature 
TSD 

Shutdown, temperature increasing - 150 - °C 

Reset, temperature decreasing - 135 - °C 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Fig 1. Line Regulation Fig 2. Line Regulation 

  

Fig 3. Output Voltage vs. Junction Temperature Fig 4. Feedback Voltage vs. Junction Temperature 

  

Fig 5. Feedback Pin Current vs. Junction 

 Temperature 

Fig 6. UVLO vs Junction Temperature 
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Fig 7. Quiescent Current vs Input Voltage Fig 8. Quiescent Current vs Temperature 

  

Fig 9. Ground Pin Current vs Output Current Fig 10. Supply Current vs Input Voltage 

  

Fig 11. Shutdown Current vs Temperature Fig 12. Load Regulation 
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Fig 13. Output Current Limit vs. Temperature Fig 14. Line Transient Response 

  

Fig 15. Load Transient Response Fig 16. Load Transient Response 

  

Fig 17. Power On Fig 18. Power Off 
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Fig 19. Enable Threshold vs. Input Voltage Fig 20. Enable Threshold vs. Junction  

   Temperature 

  

Fig 21. Dropout Voltage vs. Output Current Fig 22. Dropout Voltage vs. Output Current 

 
 

Fig 23. Power Supply Rejection Ratio vs. 

   Frequency 

Fig 24. RMS Noise vs CNR 
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Fig 25. Turn-Off Response Using EN Fig 26. Turn-Off Response Using EN 

  

Fig 27. Turn-On Response Using EN Fig 28. Turn-On Response Using EN 
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FEATURE DESCRIPTION 

Internal Current-Limit  

The A6500D (-Q) incorporates an internal current-limit circuit to protect the device under fault conditions. 

During current limiting, the output current is regulated to a fixed level that is largely independent of the output 

voltage. To ensure reliable operation, prolonged operation in the current-limit condition is not recommended. 

The A6500D (-Q) also integrates an internal body diode between the OUT and IN pins. When the voltage at 

OUT exceeds the voltage at IN, the body diode conducts reverse current. Since this current is not internally 

limited, external current-limiting or protection circuitry should be provided if prolonged reverse-voltage 

conditions are expected. 

 

Shutdown 

The enable pin (EN) is active high and is compatible with standard and low-voltage TTL-CMOS levels. When 

shutdown capability is not required, the EN pin can be connected to the IN pin. 

 

Startup and Noise Reduction Capacitor  

The A6500D (-Q) incorporates a quick-start circuit that rapidly charges the noise reduction capacitor (CNR), 

when used. This feature enables the combination of low output noise and fast start-up performance. 

The NR pin is a high-impedance node; therefore, a low-leakage capacitor must be used for CNR. Most ceramic 

capacitors are suitable for this application. For optimum performance, especially in applications subject to rapid 

temperature changes, a high-quality C0G (NP0) ceramic capacitor is recommended. 

 

Transient Response  

As with most LDO regulators, increasing the output capacitance reduces output voltage overshoot and 

undershoot during load transients, but also increases the settling time. The A6500D (-Q) incorporates an active 

output pull-down circuit that is enabled when the output voltage overshoots by approximately 4.5% or more. 

When activated, the pull-down circuit behaves like an equivalent 350Ω resistor connected between OUT and 

GND, helping to suppress overshoot and improve transient response. 

 

Undervoltage Lockout (UVLO)  

The A6500D (-Q) incorporates an undervoltage lockout (UVLO) circuit that keeps the regulator disabled until 

the input voltage is sufficient to ensure proper operation of the internal circuitry. 
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Disabled  

The regulator is disabled under any of the following conditions: 

• The input voltage is below the UVLO falling threshold or has not yet exceeded the UVLO rising 

threshold.  

• The EN pin voltage is below the enable falling threshold or has not yet exceeded the enable rising 

threshold. When the regulator is disabled, the internal active pull-down circuit behaves like an 

equivalent 350Ω resistor connected between OUT and GND.  

• The junction temperature exceeds the thermal shutdown threshold. 

 

TYPICAL APPLICATION 

Input and Output Capacitor Requirements  

Although an input capacitor is not required for stability, connecting a 0.1μF to 1μF low-equivalent series 

resistance (ESR) capacitor close to the regulator input supply is recommended as good analog design practice. 

This capacitor helps suppress the effects of reactive input sources and improves transient response and ripple 

rejection performance. 

A larger input capacitor may be required if large, fast rise-time load transients are expected or if the device is 

located several inches away from the power source. If the source impedance is not sufficiently low, a 0.1μF 

input capacitor may be required to ensure stable operation. 

The A6500D (-Q) is designed to be stable with standard ceramic output capacitors of 2.2μF or greater. X5R 

and X7R ceramic capacitors are recommended because they provide minimal variation in capacitance and 

ESR over temperature, ensuring reliable stability and performance. 

 

POWER SUPPLY RECOMMENDATIONS  

The device is designed to operate from an input voltage supply range of 2.7V to 6.5V. The input voltage must 

provide sufficient headroom to allow the device to maintain a regulated output voltage. The input supply should 

be well regulated. If the input supply is noisy, adding additional low-ESR input capacitors can help reduce 

output noise. 

 

 

 



 

 

AiT Semiconductor Inc. 
 

A6500D-Q 
www.ait-ic.com LOW-DROPOUT LINEAR LDO REGULATOR 

AEC-Q 500mA, LOW QUIESCENT CURRENT, LOW-NOISE, HIGH PSRR 

 

REV1.0     - JAN 2026 RELEASED -     - 13 - 

 

LAYOUT  

For best overall performance, place all circuit components on the same side of the PCB and as close as 

possible to the corresponding LDO pin connections. The ground return connections of the input capacitor, 

output capacitor, and LDO ground pin should be placed as close to each other as possible and connected 

using a wide copper area on the component side of the PCB. 

The use of vias and long traces for LDO component connections is strongly discouraged, as they introduce 

additional parasitic inductance and may negatively impact system performance. This grounding and layout 

scheme minimizes inductive parasitic, reduces load-current transient effects, minimizes noise, and improves 

overall circuit stability. 

A ground reference plane is also recommended. The ground plane can be embedded within the PCB or 

placed on the bottom layer of the PCB opposite the component side. This reference plane helps maintain 

output voltage accuracy, provides noise shielding for the LDO, and acts as a thermal plane to distribute (or 

dissipate) heat from the LDO device when connected to the exposed thermal pad. In most applications, this 

ground plane is required to satisfy thermal performance requirements. 

To improve AC performance, such as PSRR, output noise, and transient response, it is recommended to 

design the PCB with separate ground planes for VIN and VOUT, with the two ground planes connected only at 

the LDO GND pin. In addition, the ground connection of the bypass capacitor must be connected directly to 

the device GND pin. 
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BLOCK DIAGRAM 

 

                If the output voltage is 1.2V, the Voltage Reference will be 1.0V instead.  
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PACKAGE INFORMATION 

Dimension in SOT-25 (Unit: mm) 

 

 

 

                                          RECOMMENDED LAND PATTERN 

 
 

Symbol Min. Max. 

A (1) - 1.250 

A1 0.000 0.150 

A2 1.000 1.200 

b 0.360 0.55 

c 0.100 0.200 

D (1) 2.826 3.026 

E (1) 1.526 1.726 

E1 2.600 3.000 

e 0.950 BSC. (2) 

e1 1.800 2.000 

L 0.350 0.600 

θ 0° 8° 
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Dimension in DFN6(2x2) (Unit: mm) 

 

 

Top View 
 

Bottom View 

 
Side View 

 

RECOMMENDED LAND PATTERN 

Symbol Min. Max. 

A * 0.700 0.800 

A1 0.000 0.050 

A2 0.203 TYP. 

b 0.250 0.350 

D * 1.900 2.100 

E * 1.900 2.100 

e 0.650 TYP. 

L 0.250 0.400 
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Dimension in DFN8(3x3) (Unit: mm) 

 

 

Top View 

 

Bottom View 

 
Side View 

 

RECOMMENDED LAND PATTERN 

Symbol Min. Max. 

A (1) 0.700 0.800 

A1 0.000 0.050 

A2 0.203 REF. (2) 

b 0.200 0.300 

D (1) 2.900 3.100 

D1 2.250 2.350 

E (1) 2.900 3.100 

E1 1.450 1.550 

e 0.650 TYP. 

L 0.425 0.525 

K 0.200 REF. 
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IMPORTANT NOTICE 

 

 

 

AiT Semiconductor Inc. (AiT) reserves the right to make changes to any its product, specifications, to 

discontinue any integrated circuit product or service without notice, and advises its customers to obtain the 

latest version of relevant information to verify, before placing orders, that the information being relied on is 

current. 

 

 

AiT Semiconductor Inc.'s integrated circuit products are not designed, intended, authorized, or warranted to 

be suitable for use in life support applications, devices or systems or other critical applications. Use of AiT 

products in such applications is understood to be fully at the risk of the customer. As used herein may involve 

potential risks of death, personal injury, or servere property, or environmental damage. In order to minimize 

risks associated with the customer's applications, the customer should provide adequate design and operating 

safeguards. 

 

 

AiT Semiconductor Inc. assumes to no liability to customer product design or application support. AiT warrants 

the performance of its products of the specifications applicable at the time of sale. 


