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Product Overview Applications

The NSREF30xx is a family of precision, low power, low
dropout, series voltage references available in the tiny 3-
pin SOT23 package. The NSREF30xx's small size and low
power consumption make it ideal for portable and
battery-powered applications. The NSREF30xx does not
require a load capacitor, but is stable with any capacitive
load and can sink or source up to 10 mA of output
current. Unloaded, the NSREF30xx can operate on
supplies down to 1 mV above the output voltage. All
models are specified for the wide temperature range of
-40°C to +125°C.

Key Features

* Low Dropout: 1mV
e Output Noise: 22uVpp of NSREF3025
* High Output Current: 210 mA
* High Accuracy: 0.2% Maximum
e Do notrequire a load capacitor to be stable
* Excellent Specified Drift Performance:
35 ppm/‘C (Maximum) from -40°C to +125°C

* DataAcquisition Systems

e Medical Equipment

e Hand-Held Test Equipment

Device Information

Part Number

NSREF30xx

Package

SOT23-3L

Body Size
2.9 mmx1.3mm
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1. Pin Configuration and Functions
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Figure 1.1 NSREF30xx Package

Table 1.1 NSREF30xx Pin Configuration and Description

NSREF30xx PIN Symbol Function
NO.
1 IN Input supply voltage
2 ouT Reference output voltage
3 GND Ground

2. Absolute Maximum Ratings

Parameters Symbol ‘ Min ‘ Typ Max Unit Comments
Supply voltage 6.5 \Y

Output short circuit Continuous

Operating Temperature -40 125 °C

Junction temperature 150 °C

Storage temperature, Tstg -65 150 °C

3. Recommended Operating Conditions

Parameters Symbol Min ‘ Typ ‘ Max Unit Comments
1.8 5.5 NSREF3012 Only
Input voltage Vin v
Vrer +0.05 5.5 Except NSREF3012
Load current lLoap -10 10 mA
Operating temperature Ta -40 +125 °C
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4. ESD Ratings

Parameters

Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001%

+8000

V(ESD) Electrostatic discharge

Charged-device model (CDM), per JEDEC specification JESD22-C101®@

+2000

(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.

5. Thermal Information

Parameters Symbol S0T23-3L Unit
Junction-to-ambient thermal resistance 6a 297.3 °C/W
Junction-to-case(top) thermal resistance Buc ctop> 128.5 °C/W
Junction-to-board thermal resistance 08 91.7 °C/W

6. Device Comparison Table

NSREF3012 1.25
NSREF3020 2.048
NSREF3025 2.5
NSREF3030 3.0
NSREF3033 3.3
NSREF3040 4.096
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7. Specifications

7.1. Electrical Characteristics

Ta =25°C, Vin =5V and l.aoo= 0mA (Unless otherwise noted)

Parameters Symbol Min Typ Max Unit Comments
NSREF3012

Output voltage Vour 1.2475 1.25 1.2525 \Y

Quiescent current lo 138 153 uA

Output voltage noise 9 uVpp f=0.1Hz to 10Hz

Line regulation 27 90 ppm/V | 1.8=<Vin=5.5V
Turn-on settling time 100 us To 0.1% with C.=0pF
NSREF3020

Output voltage Vour 2.044 2.048 2.052 v

Quiescent current lo 139 158 uA

Output voltage noise 19 UVpp f=0.1Hz to 10Hz

Line regulation 12 57 ppm/V | Vout+0.05V < Viy< 5.5V
Turn-on settling time 250 us To 0.1% with CL=0pF
NSREF3025

Output voltage Vour 2.495 2.50 2.505 v

Quiescent current lg 140 155 uA

Output voltage noise 22 UVpp f=0.1Hz to 10Hz

Line regulation 14 68 ppm/V | Vout+0.05V = Viy < 5.5V
Turn-on settling time 380 us To 0.1% with CL=0pF
NSREF3030

Output voltage Vour 2.994 3.0 3.006 v

Quiescent current lg 141 155 uA

Output voltage noise 28 UVpp f=0.1Hz to 10Hz

Line regulation 18 82 ppm/V | Vout+0.05V < Viy< 5.5V
Turn-on settling time 450 us To 0.1% with CL=0uF
NSREF3033

Output voltage Vour 3.294 3.30 3.306 v

Quiescent current lg 143 159 uA

Output voltage noise 30 UVpp f=0.1Hz to 10Hz
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Electrical Characteristics(continued)
Ta =25°C, Vin =5V and lop= 0mA (Unless otherwise noted)

Parameters Symbol Min Typ Max Unit Comments

Line regulation 25 100 ppm/V | Vout+0.05V < Viy< 5.5V
Turn-on settling time 550 us To 0.1% with C.=OpF
NSREF3040

Output voltage Vour 4.088 4.096 4.104 Y

Quiescent current lo 145 163 uA

Output voltage noise 33 uVpp f=0.1Hz to 10Hz

Line regulation 58 167 ppm/V | Vout+0.05V < Viy< 5.5V
Turn-on settling time 680 us To 0.1% with CL=0pF

NSREF30xx (NSREF3012, NSREF3020, NSREF3025, NSREF3030, NSREF3033, NSREF3040)

1.8 5.5 \Y NSREF3012
Supply Voltage Vs Vour
5.5 \Y Except NSREF3012
+50mV
Temperature drift dvour/dr 10 35 ppm/°C | Ta=-40°C to 125°C
Thermal Hysteresis 100 ppm
OmA < loap < 10MA,
5 10
Vin = Vrer + 250mV @
Load regulation AVou uvV/mA
-10mA < loap < OmMA,
25 40
Vin = Vrer + 100mv @
Dropout voltage Vin = Vour 1 mV
Output current lLoaD -10 +10 mA
40 Sourcing
Short-circuit current Isc mA
48 Sinking

(1) Minimum supply voltage for the NSREF3012is 1.8 V.
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7.2. Typical Performance Characteristics
Ta =25°C, Vin =5V and lop= 0mMA (Unless otherwise noted)
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Figure 7-1 Output Voltage vs Temperature (-40°C to 125°C)
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135

NSREF3012

132

129

126

123

Quiescent Current (uA)

/

120

117

2.0 2:5 3.0 35 4.0 4.5 5.0 5.5
Input Voltage (V)
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Figure 7-8 Load Regulation vs Temperature (-40°C to 125°C)
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8. Application Information

The NSREF30xx does not require any output capacitance for frequency stability, and the optimum output
capacitance for most applications is TpuF, although larger values work as well. Connect a supply bypass capacitor

of 0.1uF capacitor to reduce high frequency supply noise.

NSREF30XX

VIN 0——L— 1IN
_I_o.mF GND | 3 I

VOUTO—_L— 2 |ouUT
I1 uF

Figure 8.1 Typical Connections for Operating NSREF30xx
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9. Package Information

El

Al
A2

Figure 9.1 SOT23-3L Package Shape and Dimension in millimeters and (inches)

] b

Dimensions In Millimeters Dimensions In Inches
Symbol
Min. Max. Min. Max.
A 1.15Max. 0.045Max.
Al 0.000 0.100 0.000 0.004
A2 0.900 1.100 0.035 0.043
b 0.300 0.500 0.012 0.020
C 0.132 0.202 0.005 0.008
D 2.800 3.000 0.110 0.118
E 2.250 2.550 0.089 0.100
El 1.200 1.400 0.047 0.055
e 1.800 2.000 0.071 0.079
L 0.300 0.500 0.012 0.020
L1 0.550 REF. 0.022 REF.
0 0° 8° 0° 8°
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10. Ordering Information

Type ‘ Unit ‘ Marking Description

NSREF3012-DSTR 3000€ea/Reel 3012 SOT23-3L package, Reel
NSREF3020-DSTR 3000€ea/Reel 3020 SOT23-3L package, Reel
NSREF3025-DSTR 3000€ea/Reel 3025 SOT23-3L package, Reel
NSREF3030-DSTR 3000ea/Reel 3030 SOT23-3L package, Reel
NSREF3033-DSTR 3000ea/Reel 3033 SOT23-3L package, Reel
NSREF3040-DSTR 3000ea/Reel 3040 SOT23-3L package, Reel

NOTE: All packages are RoHS-compliant with peak reflow temperatures of 260 °C according to the JEDEC industry standard
classifications and peak solder temperatures.

Moisture Sensitivity Level: 1
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11. Tape and Reel Information

D1:Reel diameter =

-
W1:Reel width
. P2 . . PO . P1 AD Do
W
KO

Feed direction

Package | D1 FO KO PO P1 P2 w

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) | (mm) (mm (mm)
NSREF30xx SOT23-3L | 178.0 | 9.5 3.15 1.5 1.0 3.5 1.22 4.0 2.0 4.0 8.0
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as any warranty or authorization of, express orimplied,
including but not limited to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third
party’s intellectual property rights.

You are solely responsible for your use of Novosense’ products and applications, and for the safety thereof. You shall comply with
all laws, regulations and requirements related to Novosense’s products and applications, although information or support related
to any application may still be provided by Novosense.

The resources are intended only for skilled developers designing with Novosense’ products. Novosense reserves the rights to
make corrections, modifications, enhancements, improvements or other changes to the products and services provided.
Novosense authorizes you to use these resources exclusively for the development of relevant applications designed to integrate
Novosense’s products. Using these resources for any other purpose, or any unauthorized reproduction or display of these
resources is strictly prohibited. Novosense shall not be liable for any claims, damages, costs, losses or liabilities arising out of the
use of these resources.

For further information on applications, products and technologies, please contact Novosense (www.novosns.com ).

Suzhou Novosense Microelectronics Co., Ltd

Copyright © 2023, NOVOSENSE Page 14



