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Low-Drift, Low-Power, Small-Footprint Series

Voltage Reference

Features and Benefits

® \oltage options: 1.25V, 1.5V, 1.8V, 2.048V, 2.5V, 3.0V,
3.3V, 4.096V

Initial accuracy: £0.1% (maximum)

Low temperature coefficient: 20 ppm/°C (maximum)
Output 1/f noise at 0.1 to 10 Hz: 15 pyVep/V SOT-23

Supply voltage: 2.7t0 5.5V

Power consumption: < 500 pA
Startup time: <400us

Operating temperature: =40 to 125 C
Output Current: £5mA

Ordering Information

DEVICE Package Type MARKING Packing Packing Qty
REF3312AIM3/TR-HG SOT-23 3APWR,R33A REEL 3000pcs/reel
REF3315AIM3/TR-HG SOT-23 3GPWR REEL 3000pcs/reel
REF3318AIM3/TR-HG SOT-23 R33B REEL 3000pcs/reel
REF3320AIM3/TR-HG SOT-23 3BPWR,R33C REEL 3000pcs/reel
REF3325AIM3/TR-HG SOT-23 3CPWR,R33D REEL 3000pcs/reel
REF3330AIM3/TR-HG SOT-23 3DPWR,R33E REEL 3000pcs/reel
REF3333AIM3/TR-HG SOT-23 3EPWR,R33F REEL 3000pcs/reel
REF3340AIM3/TR-HG SOT-23 3FPWR REEL 3000pcs/reel

http://www.hgsemi.com.cn 1/8 VER:V1.1


http://www.hgsemi.com.cn/

. ®
[ HGSmEMI REF33xx

General Description

The REF33xx series devices are low temperature drift (20ppm/°C maximum), low-power,
high-precision CMOS voltage reference, featuring +0.1% initial accuracy, low operating
current with power consumption less than 500uA. This device also offers very low output
noise of 15 pVep/V, which enables its ability to maintain high signal integrity with
high-resolution data converters in noise critical systems.

Packaged in the same SOT-23 package, REF33xx offers enhanced specifications and
pin-to-pin replacement for REF33xx and LM4132. Stability and system reliability are further
improved by the low output-voltage hysteresis of the device and low long-term output
voltage drift. REF33xx is specified for the wide temperature range of -40 to +125 C.

Applications

Data acquisition (DAQ)
PLC analog I/O modules
Field transmitters

Motor drive control module
Battery test equipment
LCR meters

Pin Configuration

(Top View)
VIN[ 1]
3 |GND
REF[ 2 |
SOT-23
Pin Description
Pin. Name Pin Description
VIN Power supply voltage
GND Ground.
REF Reference voltage outputs , an external capacitor is required.
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Limiting Value

In accordance with the Absolute Maximum Rating System (IEC 60134)

Parameter Value Unit
Operating Ambient Temperature Range(" -40 to 125 C
Storage Temperature Range -50 to 125 C
Lead Temperature (Soldering, 10 seconds) 260 C
Input Voltage Range -0.3t0 5.5 Vv
ESD protection 3000 \%

Note: Stress greater than those listed under Absolute Maximum Ratings may cause permanent damage to the device. This
is a stress rating only and functional operation of the device at these or any other conditions outside those indicated in the
operational sections of this specification are not implied. Exposure to absolute maximum rating conditions for extended

periods may affect reliability

(1) Operating temperature range: -40°C to +125°C. This product is designed for industrial grade applications. For
automotive grade versions compliant with AEC-Q100, please conduct internal screening per the standard or contact our

sales team for availability.

Recommended Operating Conditions

http://www.hgsemi.com.cn

Symbol Parameter Min. Typ. Max. Unit
VIN Supply input voltage Vour+0.2 55 \Y,
Icc Output current range -5 5 mA
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Electrical Characteristics

Symbol Parameter Description Min. Typ. Max. Unit
VIN Power supply voltage 2.7 5 5.5 V
lcc Power consumption Vce = 5.0V, no load. 300 500 MA

REF3312 1.25 \
REF3315 1.5 \
REF3318 1.8 \
Vout Output voltage REF3520 2048 v
REF3325 2.5 \
REF3330 3.0 \
REF3333 3.3 \
REF3340 4.096 \
AVour Output voltage accuracy -0.1 0.1 %
Vnoise Output Noise 0.1Hz~10Hz 15 uVpp/V
Tc Temperature coefficient -40t0125 C 20 ppm/°C
ViNn—Vout Dropout Voltage 200 mV
AVout /AVIN Line Regulation 100 ppm/V
AVout/ Al Load Regulation 50 ppm/mA
dT Thermal hysteresis 80 ppm
Long-term stability Oh to 1000h at 25 C 200 ppm
Isc Short-circuit current Souring and sinking 50 mA
Capacitive load 0.1 10 uF
Turn-on setting time 400 us
Typical Application
VIN
REF33xx
Cevpass VIN
14F to 10uF REF ——O Vour
recommended) GND
1 C
T 0.1uF to 104t
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Layout

Layout Guidelines

For optimal performance of this design, please follow standard printed circuit board
(PCB) layout guidelines, including proper decoupling close to all integrated circuits and
adequate power and ground connections with large copper pours.

As shown below an example of a PCB layout for a data acquisition system using the

REF33xx.

Some key considerations are:

® Connect a low-ESR, 1uF ceramic capacitor at the IN pin for bypass, and a 0.1uF to 10uF ceramic
capacitor at the OUT pin for stability of the REF33xx.

® Decouple other active devices in the system per the device specifications.
® Use a solid ground plane helps distribute heat and reduces EMI noise pickup.

® Place the external components as close to the device as possible. This configuration prevents
parasitic errors (such as the Seebeck effect) from occurring.

® Minimize trace length between the reference and bias connections to the ADC to reduce noise pickup.

® Do not run sensitive analog traces in parallel with digital traces. Avoid crossing digital and analog
traces if possible, and only make perpendicular crossings when absolutely necessary.

Layout Example

Input Signal
AIN
ouT I REF
C
O | eND |[REF33xx | Microcontroller
C ADC Input
vn IO |
Via to |:
GND Plane
Via to
Input Power
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Physical Dimensions

SOT-23
B —
a A
.
cle At
b 0.20
Dimensions In Millimeters(SOT-23)
Symbol: A A1 B (o C1 D Q a b
Min: 0.90 0.00 2.80 2.25 1.20 0.13 0° 0.30
1.90 BSC
Max: 1.05 0.15 3.00 2.55 1.40 0.41 8° 0.50
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Revision History

REVISION
NUMBER DATE REVISION PAGE
V1.0 2017-1  |New 1-8
V1.1 2026-4 | Document Reformatting 1-8
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely bome by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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