UNISONIC TECHNOLOGIES CO., LTD

UT82301 Preliminary CMOS IC

LOW-POWER VOLTAGE
OUTPUT TEMPERATURE
SENSOR

B DESCRIPTION 5 3

The UTC UTS2301 low-cost, low-power and tiny temperature
sensor family converts temperature to an analog voltage. It provides
an accuracy of +4°C from 0°C to +70°C while consuming 6uA (typ.)
of operating current.

The UTC UTS2301 provides a low-cost solution for applications
that require measurement of a relative change of temperature. When
measuring relative change in temperature from 25°C, an accuracy of

SOT-353

+1°C (typ.) (Vop=5V) can be realized from 0°C to 70°C. This
accuracy can also be achieved by applying system calibration at
25°C.

Unlike resistive sensors such as thermistors, this family does not
require a signal conditioning circuit. The voltage output pin can be
directly connected to an ADC input of a microcontroller. The UTC
UTS2301 temperature coefficient is scaled to provide a 1° C/bit
resolution for an 8-bit ADC with a reference voltage of 2.5V and 5V,
respectively.

In addition, It is immune to the effects of parasitic capacitance
and can drive large capacitive loads. This provides Printed Circuit
Board (PCB) layout design flexibility by enabling the device to be
remotely located from the microcontroller. Adding some capacitance
at the output also helps the output transient response by reducing
overshoots or undershoots. However, capacitive load is not required
for sensor output stability.

The UTC UTS2301 low operating current of 6uA (typ.) makes it
ideal for battery-powered applications. However, for applications that
require tighter current budget, this device can be powered using a
microcontroller Input/Output (I/O) pin. The I/O pin can be toggled to
shutdown the device. In such applications, the microcontroller
internal digital switching noise is emitted to the UTC UTS2301 as
power supply noise. This switching noise compromises
measurement accuracy. Therefore, a decoupling capacitor will be
necessary.

B FEATURES

* Tiny Analog Temperature Sensor

* Wide Temperature Measurement Range: -10°C ~ +125°C

* Accuracy: #4°C (max.), 0°C ~ +70°C

* Optimized for Analog-to-Digital Converters (ADCs): 19.5mV/°C
(typ.)

* Wide Operating Voltage Range: Vobp = 3.1V~ 5.5V

* Low Operating Current: 6 pA (typ.)

* Optimized to Drive Large Capacitive Loads
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UT82301 Preliminary CMOS IC
B ORDERING INFORMATION
Ordering Number .
Lead Free Halogen Free Package Packing
UTS2301L-AL5-R UTS2301G-AL5-R SOT-353 Tape Reel

UTS2301G-AL5S-R

(1)Packing Type
(2)Package Type

(3)Green Package

(1) R: Tape Reel
(2) AL5: SOT-353

(3) G: Halogen Free and Lead Free, L: Lead Free

B MARKING
[5] _ [4]

2301

L] [2][3]
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UT82301 Preliminary CMOS IC
H PIN CONFIGURATION
NC Vpp
[5]
L] [2] [3]
NC GND Vour
H PIN DESCRIPTION
PIN NO. PIN NAME DESCRIPTION
1,5 NC No Connected
2 GND Ground
3 Vour Output Voltage
4 Vop Power Supply
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UT82301 Preliminary CMOS IC
®  ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL RATINGS UNIT
Operating Voltage Range Vobp 6.0 \
Junction Temperature Ty +150 °C
Storage Temperature Tste -65 ~ +150 °C
Ambient Temp. with Power Applied -40 ~ +125 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.

B  THERMAL DATA

RATINGS
331

PARAMETER
Junction to Ambient

B ELECTRICAL CHARACTERISTICS
(Vop = 3.1V ~ 5.5V, GND = Ground, Ta=-10°C ~ +125°C and No load. unless otherwise specified))

SYMBOL
B.aA

UNIT
°C/W

PARAMETER | symBoL | TEST CONDITIONS | MIN | TYP | mAaX | uNIT
Power Supply
Operating Voltage Range Vbb 3.1 5.5 \Y
Operating Current lop 6 12 pA
Sensor Accuracy (Note1, 2)
Vop = 5.0V, Ta= +25°C +1 °C
Sensor Accuracy Tacy Vop = 5.0V, Ta=0°C ~ +70°C -4.0 +4.0 °C
Vop = 5.0V, Ta=-10°C ~ +125°C -4.0 +6.0 °C
Sensor Output
Output Voltage, Ta = 0°C Vo-c 400 mV
Temperature Coefficient Tei 19.5 mV/°C
Output Nonlinearity VonL Ta=0°C ~ +70°C (Note2) +0.5 °C
Output Current lout 100 pA
Output Impedance Zout lour = 100pA, f = 500Hz 20 Q
Output Load Regulation AVout/Alout |Ta=0°C ~ +70°C, loutr = 100pA 1 Q
Turn-On Time ton 800 us
;I'l\}l/(p))tlza;)Load Capacitance Clomp 1000 oF

Notes: 1. The UTC UTS2301 accuracy is tested with Vpp=5V.
2. The UTC UTS2301 is characterized using the first-order or linear equation, as shown in Equation 1.
Equation 1: sensor transfer function: Vour=Tc1xTa+ Vo°C
Where: Ta =Ambient temperature

Vout =Sensor output voltage

Vorc =Sensor output voltage at 0°C

Tc1=Temperature Coefficient

The UTC UTS2301 temperature sensing element essentially a P-N junction or a diode. The diode

electrical characteristics has a temperature coefficient that provides a change in voltage based on the
relative in voltage is scaled to a temperature coefficient of 19.5 mV/°C (typ.) for UTC UTS2301. The output
voltage at 0°C is also scaled to 400 mV (typ.) for UTC UTS2301, respectively.
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UT82301 Preliminary CMOS IC
B TYPICAL APPLICATION CIRCUIT
. uTC
Vop Microcontroller UTS2301 Voo
Vbp T
Vbp d
10kQ ANI
M vV, | bepass
ouT T 0A1pF
V
°° GND

i

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.
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