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OPA1671 13MHz、、低低ノノイイズズ、、レレーールル・・ツツーー・・レレーールルののオオーーデディィオオ・・オオペペ
アアンンププ

1

1 特特長長
1• 低ノイズ：

4nV/√Hz (10kHz 時)
4.7fA/√Hz (1kHz 時)

• 低歪み：-109dB (0.00035%)
• 広いゲイン帯域幅：13MHz
• レール・ツー・レール入出力
• 低電源電圧動作：1.7V～5.5V
• 低い入力容量

– 差動：6pF
– 同相：2.5pF

• 低入力バイアス電流：10pA
• 低消費電流：940µA
• 業界標準パッケージ：SC-70 および SOT-23

2 アアププリリケケーーシショョンン
• マイク・プリアンプ
• 補助ライン入出力
• アクティブ・フィルタ回路
• トランスインピーダンス・アンプ
• 電圧バッファ

3 概概要要
OPA1671は広帯域幅、低ノイズ、低歪みのオーディオ・オ

ペアンプで、レール・ツー・レール入出力に対応していま

す。電圧ノイズ、電流ノイズ、入力容量がいずれも低いた

め、幅広いオーディオおよび産業用途で高性能を実現し

ます。OPA1671 の独自の内部トポロジにより、歪みが極

めて小さく (–109dB)、消費電流はわずか 940µA です。

帯域幅が広く (13MHz)、スルーレートが高い (5V/µs) た
め、高ゲイン・オーディオおよび産業用信号コンディショニ

ングに最適です。

OPA1671 は SC-70 および SOT-23 パッケージで供給

され、産業温度範囲 (–40℃～+125℃) で仕様が規定さ

れています。

製製品品情情報報(1)

型型番番 パパッッケケーージジ 本本体体ササイイズズ（（公公称称））

OPA1671
SC-70 (5) 2.00mm×1.25mm
SOT-23 (5) 2.90mm×1.60mm

(1) 利用可能なすべてのパッケージについては、このデータシートの末
尾にあるパッケージ・オプションについての付録を参照してくださ
い。

エエレレククトトレレッットト・・ママイイクク・・ププリリアアンンププ OPA1671のの電電圧圧ノノイイズズ密密度度

http://www-s.ti.com/sc/techlit/SBOS931.pdf
http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp/product/jp/OPA1671?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/OPA1671?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/OPA1671?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/OPA1671?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/OPA1671?dcmp=dsproject&hqs=support&#community
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Revision A (January 2019) かからら Revision B にに変変更更 Page

• SOT-23 (DBV) パッケージと関連情報をデータシートに 追加 .................................................................................................... 1
• Added input offset voltage specification for VCM = (V+), (V–)................................................................................................. 5

2018年年11月月発発行行ののももののかからら更更新新 Page

• 事前情報 (プレビュー) から量産データ (アクティブ) に 変更 ...................................................................................................... 1
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5 Pin Configuration and Functions

DBV and DCK Packages
5-Pin SOT-23 and SC-70

Top View

Pin Functions
PIN

I/O DESCRIPTION
NAME NO.

–IN 4 I Inverting input
+IN 3 I Noninverting input
OUT 1 O Output
V– 2 — Negative (lowest) power supply
V+ 5 — Positive (highest) power supply

http://www.ti.com/product/opa1671?qgpn=opa1671
http://www.ti.com
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(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Theseare stress ratings
only, which do not imply functional operation of the device at these or anyother conditions beyond those indicated under Recommended
OperatingConditions. Exposure to absolute-maximum-rated conditions for extended periods mayaffect device reliability.

(2) Short-circuit to ground, one amplifier per package.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1)

MIN MAX UNIT

Supply voltage, VS = (V+) – (V–) 6 V

Input voltage (V–) –0.3 (V+) +0.3 V

Output short-circuit (2) Continuous

Operating temperature, TA –55 150 °C

Storage temperature, Tstg –65 150 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safemanufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safemanufacturing with a standard ESD control process.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) 2000

V
Charged-device model (CDM), per JEDEC specification JESD22-C101 (2) 500

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT

Supply voltage, VS = (V+) – (V–) 1.7 (±0.85) 5.5 (±2.75) V

Specified temperature, TA –40 125 °C

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

6.4 Thermal Information

THERMAL METRIC (1)

OPA1671

UNITDBV (SOT-23) DCK (SC-70)

5 PINS 5 PINS

RθJA Junction-to-ambient thermal resistance 187.1 214.7 °C/W

RθJC(top) Junction-to-case (top) thermal resistance 107.4 127.1 °C/W

RθJB Junction-to-board thermal resistance 57.5 60.0 °C/W

ΨJT Junction-to-top characterization parameter 33.5 33.4 °C/W

ΨJB Junction-to-board characterization parameter 57.1 59.8 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance n/a n/a °C/W

http://www.ti.com/product/opa1671?qgpn=opa1671
http://www.ti.com
http://www.ti.com/lit/pdf/SPRA953
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6.5 Electrical Characteristics
at VS = ±0.85 V to ±2.75 V (VS = 1.7 V to 5.5 V), TA = 25°C, RL = 10 kΩ connected to VS / 2, VCM = VS / 2, and VOUT = VS / 2
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

AUDIO PERFORMANCE

THD+N Total harmonic distortion
+ noise G = 1, f = 1 kHz, VO = 1 VRMS, VS = 5.5 V

0.00035%

–109 dB

IMD Intermodulation distortion G = 1, VO = 1 VRMS, VS = 5.5 V

SMPTE/DIN Two-Tone,
4:1, (60 Hz and 7 kHz)

0.00158%

–96 dB

CCIF Two-Tone (19 kHz
and 20 kHz)

0.0005%

–106 dB

FREQUENCY RESPONSE

GBW Gain-bandwidth product 13 MHz

SR Slew rate 4-V step, G = 1 5 V/μs

tS Settling time
To 0.1%, 2-V step , G = 1 0.75

μs
To 0.01%, 2-V step , G = 1 1

Overload recovery time VIN × gain > VS 0.35 μs

NOISE

Input voltage noise f = 0.1 Hz to 10 Hz 2.4 μVPP

eN
Input voltage noise
density

f = 10 Hz 45

nV/√Hzf = 1 kHz 7

f = 10 kHz 4.0

iN Input current noise f = 1 kHz 4.7 fA/√Hz

OFFSET VOLTAGE

VOS Input offset voltage

VCM = (V+) ±1.6

mV
VCM = (V–) ±1.6

±0.25 ±1.25

TA = –40°C to 125°C ±0.25

dVOS/dT Input offset voltage drift TA = –40°C to 125°C ±0.3 ±2.2 μV/°C

PSRR Input offset voltage versus
power supply VCM = (V–) ±30 ±130 μV/V

INPUT BIAS CURRENT

IB Input bias current ±10
pA

IOS Input offset current ±10

INPUT VOLTAGE RANGE

VCM
Common-mode voltage
range V– V+ V

CMRR Common-mode rejection
ratio

VS = 1.7 V, (V–) < VCM < (V+) – 1.25 V 74 91

dB
VS = 5.5 V, (V–) < VCM < (V+) – 1.25 V 80 96

VS = 1.7 V, VCM = 0 V to 1.7 V 60 88

VS = 5.5 V, VCM = 0 V to 5.5 V 68 102

INPUT CAPACITANCE

ZID Differential 1013 || 6 MΩ || pF

ZICM Common-mode 1013 || 2.5 GΩ || pF

OPEN-LOOP GAIN

AOL Open-loop voltage gain

(V–) + 50 mV < VO < (V+) –
50 mV, RL = 10 kΩ

97 113

dB
TA = –40°C to 125°C 106

(V–) + 200 mV < VO < (V+) –
200 mV, RL = 2 kΩ

97 112

TA = –40°C to 125°C 105

http://www.ti.com/product/opa1671?qgpn=opa1671
http://www.ti.com
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Electrical Characteristics (continued)
at VS = ±0.85 V to ±2.75 V (VS = 1.7 V to 5.5 V), TA = 25°C, RL = 10 kΩ connected to VS / 2, VCM = VS / 2, and VOUT = VS / 2
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

OUTPUT

Voltage output swing from
rail VS = 5.5 V, RL = 10 kΩ 10 20 mV

ISC Short-circuit current
Sinking, VS = 5.5 V –57

mA
Sourcing, VS = 5.5 V 66

POWER SUPPLY

IQ
Quiescent current per
amplifier

IO = 0 mA 0.94 1.3
mA

IO = 0 mA, TA = –40°C to 125°C 1.4

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp


Common-mode Voltage (V)

O
ff

s
e

t 
V

o
lt
a

g
e

 (
P

V
)

-3 -2.4 -1.8 -1.2 -0.6 0 0.6 1.2 1.8 2.4 3
-1250

-1000

-750

-500

-250

0

250

500

750

1000

1250

vosv
Frequency (Hz)

G
a
in

 (
d
B

) P
h
a
s
e
 (q)

-20 0

-10 15

0 30

10 45

20 60

30 75

40 90

50 105

60 120

70 135

80 150

90 165

100 180

110 195

120 210

130 225

140 240

100m 1 10 100 1k 10k 100k 1M 10M

Aol_

Gain
Phase

Offset Drift (PV/qC)

T
o

ta
l 
A

m
p
lif

ie
rs

 (
%

)

-2.25 -1.5 -0.75 0 0.75 1.5 2.25
0

5

10

15

20

25

vosd
Temperature (qC)

O
ff
s
e
t 
V

o
lt
a
g
e
 (
P

V
)

-50 -25 0 25 50 75 100 125
-1250

-1000

-750

-500

-250

0

250

500

750

1000

1250

vosv

Offset Voltage (PV)

T
o

ta
l 
A

m
p
lif

ie
rs

 (
%

)

-1000 -500 0 500 1000
0

2

4

6

8

10

VOSH
Offset Voltage (PV)

T
o

ta
l 
A

m
p
lif

ie
rs

 (
%

)

-1000 -500 0 500 1000
0

2

4

6

8

10

VOSL

7

OPA1671
www.tij.co.jp JAJSGG7B –JANUARY 2019–REVISED AUGUST 2019

Copyright © 2019, Texas Instruments Incorporated

6.6 Typical Characteristics
at TA = 25°C, VS = ±2.5 V, VCM = VS / 2, RL = 10 kΩ connected to VS / 2 (unless otherwise noted)

N = 9904 VS = ±2.75 V

図図 1. Offset Voltage Production Distribution

N = 9904 VS = ±0.85 V

図図 2. Offset Voltage Production Distribution

N = 65

図図 3. Offset Voltage Drift Distribution

N = 5 5 typical units

図図 4. Offset Voltage vs Temperature

N = 65

図図 5. Offset Voltage vs Common Mode Voltage 図図 6. Open-Loop Gain and Phase vs Frequency

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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Typical Characteristics (continued)
at TA = 25°C, VS = ±2.5 V, VCM = VS / 2, RL = 10 kΩ connected to VS / 2 (unless otherwise noted)

図図 7. Closed-Loop Gain and Phase vs Frequency 図図 8. Input Bias Current vs Temperature

VS = ±2.75 V

図図 9. Output Voltage Swing vs Sourcing Output Current
(Maximum Supply)

VS = ±2.75 V

図図 10. Output Voltage Swing vs Sinking Output Current
(Maximum Supply)

図図 11. CMRR vs Frequency 図図 12. 0.1-Hz to 10-Hz Noise

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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Typical Characteristics (continued)
at TA = 25°C, VS = ±2.5 V, VCM = VS / 2, RL = 10 kΩ connected to VS / 2 (unless otherwise noted)

図図 13. Input Voltage Noise Spectral Density
vs Frequency

BW = 80 kHz
VO = 1 VRMS

図図 14. THD+N Ratio vs Frequency

Gain = 1 BW = 80 kHz
fTEST = 1 kHz

図図 15. THD+N vs Output Amplitude

Gain = –1 BW = 80 kHz
fTEST = 1 kHz

図図 16. THD+N vs Output Amplitude

5 typical units

図図 17. Quiescent Current vs Temperature

5 typical units

図図 18. Quiescent Current vs Supply

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
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Typical Characteristics (continued)
at TA = 25°C, VS = ±2.5 V, VCM = VS / 2, RL = 10 kΩ connected to VS / 2 (unless otherwise noted)

図図 19. Open-Loop Gain vs Temperature 図図 20. Open-Loop Output Impedance vs Frequency

10-mV Step

図図 21. Small-Signal Overshoot vs Capacitive Load 図図 22. No Phase Reversal

図図 23. Positive Overload Recovery 図図 24. Negative Overload Recovery

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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Typical Characteristics (continued)
at TA = 25°C, VS = ±2.5 V, VCM = VS / 2, RL = 10 kΩ connected to VS / 2 (unless otherwise noted)

10-mV step G = +1

図図 25. Small-Signal Step Response

10-mV step G = –1

図図 26. Small-Signal Step Response

2-V Step

図図 27. Settling Time 図図 28. Short-Circuit Current vs Temperature

図図 29. Maximum Output Voltage vs Frequency

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
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7 Detailed Description

7.1 Overview
The OPA1671 is a rail-to-rail input, very low noise operational amplifier (op amp). The OPA1671 operates from
1.7 V to 5.5 V, is unity-gain stable, and is designed for a wide range of audio and general-purpose applications.
The OPA1671 strengths also include 13-MHz bandwidth and 4.0-nV/√Hz noise spectral density, with very low
input bias current (10 pA). These strengths make the OPA1671 a great choice for a preamplifier in microphone
circuits, sensor modules and buffering high-fidelity, digital-to-analog converters (DACs).

7.2 Functional Block Diagram

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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7.3 Feature Description

7.3.1 Operating Voltage
The OPA1671 op amp can be used with single or dual supplies from an operating range of VS = 1.7 V (±0.85 V)
up to 5.5 V (±2.75 V).

注注意意
Supply voltages greater than 6 V can permanently damage the device (see Absolute
Maximum Ratings)

Key parameters that vary over the supply voltage or temperature range are shown in the Typical Characteristics
section.

7.3.2 Input Bias Current
Typically, input bias current is approximately ±10 pA. Input voltages exceeding the power supplies, however, can
cause excessive current to flow into or out of the input pins. Momentary voltages greater than the power supply
can be tolerated if the input current is limited to 10 mA. This limitation is easily accomplished with an input
resistor, as shown in 図 30.

Unlike many operational amplifiers, there are no diodes connected between the positive and negative input
terminals. As a result, differential voltages up to the full supply voltage do not cause any significantly higher
current flow into the inputs.

図図 30. Input Current Protection

7.3.3 Common-Mode Voltage Range
The OPA1671 features true rail-to-rail inputs, allowing full common mode operation from the negative supply
voltage to the positive supply voltage. This full common mode operation is achieved with complimentary N-
channel and P-channel differential input pairs. The N-channel pair is active for input voltages close to the positive
rail, typically (V+) – 1.25 V to (V+) The P-channel is active for common-mode inputs from (V–) to (V+) – 1.25 V.
There is a small transition region, typically from (V+) – 1.25 V to (V+) – 1 V. In this region, the offset voltage
transitions between the P-channel and N-channel offset values. 図 5 shows the difference between offset in the P
and N regions.

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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Feature Description (continued)
7.3.4 EMI Susceptibility and Input Filtering
Operational amplifiers vary in susceptibility to EMI. If conducted EMI enters the operational amplifier, the dc
offset at the amplifier output can shift from its nominal value when EMI is present. This shift is a result of signal
rectification associated with the internal semiconductor junctions. Although all operational amplifier pin functions
can be affected by EMI, the input pins are likely to be the most susceptible. The OPA1671 operational amplifier
incorporates an internal input low-pass filter that reduces the amplifier response to EMI. Both common-mode and
differential-mode filtering are provided by the input filter. The filter is designed for a cutoff frequency of
approximately 20 MHz (–3 dB), with a rolloff of 20 dB per decade.

図図 31. OPA1671 EMIRR vs Frequency

表表 1. OPA1671 EMIRR IN+ for Frequencies of Interest
FREQUENCY APPLICATION OR ALLOCATION EMIRR IN+

400 MHz Mobile radio, mobile satellite, space operation, weather, radar, ultra-high frequency (UHF)
applications 30 dB

900 MHz Global system for mobile communications (GSM) applications, radio communication, navigation,
GPS (to 1.6 GHz), GSM, aeronautical mobile, UHF applications 38 dB

1.8 GHz GSM applications, mobile personal communications, broadband, satellite, L-band (1 GHz to 2 GHz) 60 dB

2.4 GHz 802.11b, 802.11g, 802.11n, Bluetooth®, mobile personal communications, industrial, scientific and
medical (ISM) radio band, amateur radio and satellite, S-band (2 GHz to 4 GHz) 59 dB

3.6 GHz Radiolocation, aero communication and navigation, satellite, mobile, S-band 90 dB

5 GHz 802.11a, 802.11n, aero communication and navigation, mobile communication, space and satellite
operation, C-band (4 GHz to 8 GHz) 100 dB

7.4 Device Functional Modes
The OPA1671 has a single functional mode and is operational when the power-supply voltage is greater than 1.7
V (±0.85 V). The maximum specified power-supply voltage for the OPA1671 is 5.5 V (±2.75 V).

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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8 Application and Implementation

注注
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information
The OPA1671 is a low-noise, rail-to-rail input and output operational amplifier specifically designed for portable
applications. The device operates from 1.7 V to 5.5 V, is unity-gain stable, and suitable for a wide range of audio
and general-purpose applications. The class AB output stage is capable of driving ≤ 10-kΩ loads connected to
any point between V+ and ground. The input common-mode voltage range includes both rails, and allows the
OPA1671 device to be used in virtually any single-supply application. Rail-to-rail input and output swing
significantly increases dynamic range, especially in low-supply applications, and makes the device a great choice
for driving sampling analog-to-digital converters (ADCs).

8.1.1 Capacitive Loads
The dynamic characteristics of the OPA1671 amplifiers are optimized for commonly encountered gains, loads,
and operating conditions. The combination of low closed-loop gain and high capacitive loads decreases the
phase margin of the amplifier and can lead to gain peaking or oscillations. As a result, heavier capacitive loads
must be isolated from the output. Add a small resistor (for example, RS = 50 Ω) in series with the output to isolate
heavier capacitive loads.

8.1.2 Noise Performance
図 31 shows the total circuit noise for varying source impedances with the operational amplifier in a unity-gain
configuration (with no feedback resistor network and therefore no additional noise contributions). The op amp
itself contributes a voltage noise component and a current noise component. The voltage noise is commonly
modeled as a time-varying component of the offset voltage. The current noise is modeled as the time-varying
component of the input bias current and reacts with the source resistance to create a voltage component of
noise. For a CMOS-input device, the noise resulting from the input current is negligible; therefore, the total noise
is dominated by the voltage noise of the OPA1671 at low source resistance, and the resistor noise > 1 kΩ.

図 31 shows the calculation of the total circuit noise, with these parameters:
• en = voltage noise
• RS = source impedance
• k = Boltzmann's constant = 1.38 × 10–23 J/K
• T = temperature in kelvins (K)

For more details on calculating noise, see Basic Noise Calculations.

図図 32. Noise Performance of the OPA1671 in a Unity-Gain Buffer Configuration

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp


(A) Noise in Noninverting Gain Configuration

+

±

R2R1

RS

+

±
VS

GND

Source

EO

GND

+

±

R2R1

GND

EO

RS

+

±
VS

GND

Source

(B) Noise in Inverting Gain Configuration

:1; '1 = l1 +
42

41

p �¨:A5;2 + :A0;2 + kA41æ42
o2

+ :E0 � 45;2 + lE0 � d 41 � 42

41 + 42

hp2 > 84/5  ? 

:2; A5 = ¥4 � G$ � 6(-) � 45 d 8
¾*V

 h 
:3; A41æ42

= ¨4 � G$ � 6(-) � d 41 � 42

41 + 42

h d 8
¾*V

 h 
:4; G$ = 1.38065 � 10F23 d ,

-
 h 

:5; 6(-) = 237.15 + 6(°%) > - ? 

Noise at the output is given as EO, where 

Noise at the output is given as EO, where 

:6; '1 = l1 +
42

45 + 41

p �¨:A0;2 + kA41+45æ42
o2

+ FE0 � H:45 + 41; � 42

45 + 41 + 42

IG
2

> 84/5  ? 

:7; A41+45æ42
= ¨4 � G$ � 6(-) � H:45 + 41; � 42

45 + 41 + 42

I d 8
¾*V

 h 
:8; G$ = 1.38065 � 10F23 d ,

-
 h 

:9; 6(-) = 237.15 + 6(°%) > - ? 

Thermal noise of RS

Thermal noise of R1 || R2

Boltzmann Constant

Temperature in kelvins

Boltzmann Constant

Temperature in kelvins

Thermal noise of (R1 + RS) || R2

Copyright © 2017, Texas Instruments Incorporated

16

OPA1671
JAJSGG7B –JANUARY 2019–REVISED AUGUST 2019 www.tij.co.jp

Copyright © 2019, Texas Instruments Incorporated

Application Information (continued)
8.1.3 Basic Noise Calculations
Low-noise circuit design requires careful analysis of all noise sources. External noise sources can dominate in
many cases; consider the effect of source resistance on overall op amp noise performance. Total noise of the
circuit is the root-sum-square combination of all noise components.

The resistive portion of the source impedance produces thermal noise proportional to the square root of the
resistance. This function is plotted in 図 31. The source impedance is typically fixed; consequently, select the op
amp and the feedback resistors to minimize the respective contributions to the total noise.

図 33 shows noninverting (A) and inverting (B) op amp circuit configurations with gain. In circuit configurations
with gain, the feedback network resistors contribute noise. In general, the current noise of the op amp reacts with
the feedback resistors to create additional noise components.

The selected feedback resistor values make these noise sources negligible. Low impedance feedback resistors
load the output of the amplifier. The equations for total noise are shown for both configurations.

(1) eN is the voltage noise of the amplifier. For the OPA1671 series of operational amplifiers, eN = 4.0 nV/√Hz at 10 kHz.
(2) iN is the current noise of the amplifier. For the OPA1671 series of operational amplifiers, iN = 4.5 fA/√Hz at 1 kHz.
(3) For additional resources on noise calculations, see TI's Precision Labs Series.

図図 33. Noise Calculation in Gain Configurations

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
http://www.ti.com/precisionlabs
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8.2 Typical Application
This design uses an OPA1671 as a preamplifier for an electret microphone. Electret microphone types are
common in many audio applications of varying performance levels. The OPA1671 offers very low noise in a tiny
package, and is designed for use in electret preamplifier circuits.

図 34 shows the solution.

図図 34. Electret Preamplifier Schematic

8.2.1 Design Requirements
This solution has the following requirements:
• Supply voltage: 5 V
• Gain: 100 V/V
• Frequency response: 3 dB from 20 Hz to 20 kHz
• Output: 2.5 V ±1 V
• Output noise density: < 1 µV/√Hz at 10 kHz

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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Typical Application (continued)
8.2.2 Detailed Design Procedure
The preamplifier circuit uses a noninverting gain configuration to allow for high input impedance, with
independent gain-setting resistor values. DC bypass is accomplished with C2 and C3, with the low frequency
poles set by C2, R4, C3 and R5; see 式 1 and 式 2.

(1)

(2)

The filter cutoff frequency is determined by a higher frequency pole, set by R5 and C4.

(3)

The gain of the circuit in the passband is set by R5 and R6.

(4)

The ouput noise of the circuit (ignoring the electret microphone intrinsic noise and impedance) is the RSS
average noise contribution from R5 and the input voltage noise of OPA1671. R5 was selected for minimal noise
contribution without requiring a dc blocking cap. (C3) larger than 10 µF. See 式 5 for the output noise density
calculation at 10 kHz.

(5)

8.2.3 Application Curves

図図 35. Electret Microphone Preamplifier Transfer Function 図図 36. Electret Microphone Preamplifier Output Noise
Density

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp


CBYPASS

Minimize 

parasitic 

inductance by 

placing bypass 

capacitor close 

to V+.

RF

Route trace 

under package 

for output to 

feedback 

resistor 

connection.

V+

-IN+IN

V-

OUT

Keep high 

impedance 

input signal 

away from 

noisy traces.

VIN

VOUT

19

OPA1671
www.tij.co.jp JAJSGG7B –JANUARY 2019–REVISED AUGUST 2019

Copyright © 2019, Texas Instruments Incorporated

9 Power Supply Recommendations
The OPA1671 device is specified for operation from 1.7 V to 5.5 V (±0.85 V to ±2.75 V).

10 Layout

10.1 Layout Guidelines
Paying attention to good layout practice is always recommended. Keep traces short and, when possible, use a
printed-circuit board (PCB) ground plane with surface-mount components placed as close to the device pins as
possible. Place a 0.1-µF capacitor closely across the supply pins. These guidelines must be applied throughout
the analog circuit to improve performance and provide benefits such as reducing the electromagnetic interference
(EMI) susceptibility.

10.2 Layout Example

図図 37. OPA1671 Layout Example

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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11 デデババイイススおおよよびびドドキキュュメメンントトののササポポーートト

11.1 デデババイイスス・・ササポポーートト

11.1.1 開開発発ササポポーートト

11.1.1.1 TINA-TI™(無無料料ののダダウウンンロローードド・・ソソフフトトウウェェアア)
TINA-TI™は、SPICEエンジンをベースにした単純かつ強力な、使いやすい回路シミュレーション・プログラムです。TINA-
TI™は TINA™ソフトウェアの無料バージョンで、完全な機能を持ち、パッシブとアクティブ両方のモデルに加えて、マクロ・
モデルのライブラリがプリロードされています。TINA-TI™には従来型のDC、過渡、および周波数ドメインのSPICEによる分
析と、追加の設計機能が搭載されています。

TINA-TI™はAnalog eLab Design Centerから無料でダウンロードでき、ユーザーが結果をさまざまな方法でフォーマット
できる、広範な後処理機能を備えています。仮想計測器により、入力波形を選択し、回路ノード、電圧、および波形をプ
ローブして、動的なクイック・スタート・ツールを作成できます。

注注
これらのファイルを使用するには、TINA ソフトウェア ( DesignSoft™製) またはTINA-TI™ソフト
ウェアがインストールされている必要があります。TINA-TI™フォルダから、無料のTINA-TI™ソフト
ウェアをダウンロードしてください。

11.2 ドドキキュュメメンントトののササポポーートト

11.2.1 関関連連資資料料
関連資料については、以下を参照してください。

• テキサス・インスツルメンツ、『回路基板のレイアウト技法』

• テキサス・インスツルメンツ、『アナログ・エンジニア向け回路クックブック』

11.3 ドドキキュュメメンントトのの更更新新通通知知をを受受けけ取取るる方方法法
ドキュメントの更新についての通知を受け取るには、ti.comのデバイス製品フォルダを開いてください。右上の「アラートを受
け取る」をクリックして登録すると、変更されたすべての製品情報に関するダイジェストを毎週受け取れます。変更の詳細に
ついては、修正されたドキュメントに含まれている改訂履歴をご覧ください。

11.4 ココミミュュニニテティィ・・リリソソーースス
The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute TI specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
http://www.tij.co.jp/tool/jp/tina-ti
http://www.tij.co.jp/tool/jp/tina-ti
http://www.ti.com/lit/pdf/sloa089
https://www.ti.com/seclit/sl/slyy137/slyy137.pdf
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
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11.5 商商標標
TINA-TI, E2E are trademarks of Texas Instruments.
Bluetooth is a registered trademark of Bluetooth SIG, Inc.
TINA, DesignSoft are trademarks of DesignSoft, Inc.
All other trademarks are the property of their respective owners.

11.6 静静電電気気放放電電にに関関すするる注注意意事事項項
すべての集積回路は、適切なESD保護方法を用いて、取扱いと保存を行うようにして下さい。

静電気放電はわずかな性能の低下から完全なデバイスの故障に至るまで、様々な損傷を与えます。高精度の集積回路は、損傷に対して敏感
であり、極めてわずかなパラメータの変化により、デバイスに規定された仕様に適合しなくなる場合があります。

11.7 Glossary
SLYZ022 — TI Glossary.

This glossary lists and explains terms, acronyms, and definitions.

12 メメカカニニカカルル、、パパッッケケーージジ、、おおよよびび注注文文情情報報
以降のページには、メカニカル、パッケージ、および注文に関する情報が記載されています。これらの情報は、指定のデバ
イスに対して提供されている最新のデータです。このデータは予告なく変更されることがあり、ドキュメントが改訂される場合
もあります。本データシートのブラウザ版を使用されている場合は、画面左側の説明をご覧ください。

http://www.tij.co.jp/product/jp/opa1671?qgpn=opa1671
http://www.tij.co.jp
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PACKAGING INFORMATION

Orderable part number Status
(1)

Material type
(2)

Package | Pins Package qty | Carrier RoHS
(3)

Lead finish/
Ball material

(4)

MSL rating/
Peak reflow

(5)

Op temp (°C) Part marking
(6)

OPA1671IDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1X6T

OPA1671IDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1X6T

OPA1671IDBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1X6T

OPA1671IDBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1X6T

OPA1671IDBVTG4.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R - Call TI Call TI -40 to 125 1X6T

OPA1671IDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1D3

OPA1671IDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1D3

OPA1671IDCKT Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU | SN Level-2-260C-1 YEAR -40 to 125 1D3

OPA1671IDCKT.A Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes SN Level-2-260C-1 YEAR -40 to 125 1D3

OPA1671IDCKTG4 Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1D3

OPA1671IDCKTG4.A Active Production SC70 (DCK) | 5 250 | SMALL T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 1D3
 
(1) Status:  For more details on status, see our product life cycle.

 
(2) Material type:  When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

 
(3) RoHS values:  Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

 
(4) Lead finish/Ball material:  Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

 
(5) MSL rating/Peak reflow:  The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

 
(6) Part marking:  There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

 
Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION

Reel Width (W1)

REEL DIMENSIONS

A0
B0
K0
W

Dimension designed to accommodate the component length
Dimension designed to accommodate the component thickness
Overall width of the carrier tape
Pitch between successive cavity centers

Dimension designed to accommodate the component width

TAPE DIMENSIONS

K0  P1

B0 W

A0Cavity

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pocket Quadrants

Sprocket Holes

Q1 Q1Q2 Q2

Q3 Q3Q4 Q4 User Direction of Feed

P1

Reel
Diameter

 
*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

OPA1671IDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3

OPA1671IDBVR SOT-23 DBV 5 3000 178.0 9.0 3.3 3.2 1.4 4.0 8.0 Q3

OPA1671IDBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3

OPA1671IDCKR SC70 DCK 5 3000 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3

OPA1671IDCKT SC70 DCK 5 250 180.0 8.4 2.3 2.55 1.2 4.0 8.0 Q3

OPA1671IDCKTG4 SC70 DCK 5 250 178.0 9.0 2.4 2.5 1.2 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS

Width (mm)

W L

H

 
*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

OPA1671IDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0

OPA1671IDBVR SOT-23 DBV 5 3000 190.0 190.0 30.0

OPA1671IDBVT SOT-23 DBV 5 250 210.0 185.0 35.0

OPA1671IDCKR SC70 DCK 5 3000 190.0 190.0 30.0

OPA1671IDCKT SC70 DCK 5 250 210.0 185.0 35.0

OPA1671IDCKTG4 SC70 DCK 5 250 190.0 190.0 30.0
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PACKAGE OUTLINE

C

0.22
0.08 TYP

0.25

3.0
2.6

2X 0.95

1.9

1.45
0.90

0.15
0.00 TYP

5X 0.5
0.3

0.6
0.3 TYP

8
0  TYP

1.9

(0.1)

(0.15)

4X 0 -15

4X 4 -15

A

3.05
2.75

B1.75
1.45

(1.1)

SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

4214839/K   08/2024

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. Refernce JEDEC MO-178.
4. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
    exceed 0.25 mm per side.
5. Support pin may differ or may not be present.

0.2 C A B

1

3
4

5

2

INDEX AREA
PIN 1

 NOTE 5

GAGE PLANE

SEATING PLANE

0.1 C

SCALE  4.000
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EXAMPLE BOARD LAYOUT

0.07 MAX
ARROUND

0.07 MIN
ARROUND

5X (1.1)

5X (0.6)

(2.6)

(1.9)

2X (0.95)

(R0.05) TYP

4214839/K   08/2024

SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

NOTES: (continued)
 
6. Publication IPC-7351 may have alternate designs. 
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:15X

PKG

1

3 4

5

2

SOLDER MASK
OPENINGMETAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

EXPOSED METAL

METALSOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK DETAILS

EXPOSED METAL
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EXAMPLE STENCIL DESIGN

(2.6)

(1.9)

2X(0.95)

5X (1.1)

5X (0.6)

(R0.05) TYP

SOT-23 - 1.45 mm max heightDBV0005A
SMALL OUTLINE TRANSISTOR

4214839/K   08/2024

NOTES: (continued)
 
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
     design recommendations. 
9. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

SCALE:15X

SYMM

PKG

1

3 4

5

2



www.ti.com

PACKAGE OUTLINE

C

0.22
0.08 TYP

0.15

2.4
1.8

2X 0.65

1.3

1.1 MAX

0.1
0.0 TYP

5X 0.33
0.15

NOTE 5
0.1 C A B

0.46
0.26 TYP8

0  TYP

1.3

4X 0 -12

4X 4 -15

A

2.15
1.85

B1.4
1.1

(0.9)

(0.15)

(0.1)

SOT - 1.1 max heightDCK0005A
SMALL OUTLINE TRANSISTOR

4214834/G   11/2024

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M.
2. This drawing is subject to change without notice.
3. Refernce JEDEC MO-203.
4. Support pin may differ or may not be present.
5. Lead width does not comply with JEDEC.
6. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed
    0.25mm per side

0.1 C A B

1

3
4

5

2

INDEX AREA
PIN 1

NOTE 4

NOTE 5

GAGE PLANE

SEATING PLANE

0.1 C

SCALE  5.600
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EXAMPLE BOARD LAYOUT

0.07 MAX
ARROUND

0.07 MIN
ARROUND

5X (0.95)

5X (0.4)

(2.2)

(1.3)

2X (0.65)

(R0.05) TYP

4214834/G   11/2024

SOT - 1.1 max heightDCK0005A
SMALL OUTLINE TRANSISTOR

NOTES: (continued)
 
7. Publication IPC-7351 may have alternate designs. 
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
 

SYMM

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:18X

PKG

1

3 4

5

2

SOLDER MASK
OPENINGMETAL UNDER

SOLDER MASK

SOLDER MASK
DEFINED

EXPOSED METAL

METALSOLDER MASK
OPENING

NON SOLDER MASK
DEFINED

(PREFERRED)

SOLDER MASK DETAILS

EXPOSED METAL
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EXAMPLE STENCIL DESIGN

(2.2)

(1.3)

2X(0.65)

5X (0.95)

5X (0.4)

(R0.05) TYP

SOT - 1.1 max heightDCK0005A
SMALL OUTLINE TRANSISTOR

4214834/G   11/2024

NOTES: (continued)
 
9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
     design recommendations. 
10. Board assembly site may have different recommendations for stencil design.
 

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL

SCALE:18X

SYMM

PKG

1

3 4

5

2



重要なお知らせと免責事項
TI は、技術データと信頼性データ (データシートを含みます)、設計リソース (リファレンス デザインを含みます)、アプリケーションや
設計に関する各種アドバイス、Web ツール、安全性情報、その他のリソースを、欠陥が存在する可能性のある「現状のまま」提供してお
り、商品性および特定目的に対する適合性の黙示保証、第三者の知的財産権の非侵害保証を含むいかなる保証も、明示的または黙示的に
かかわらず拒否します。
これらのリソースは、TI 製品を使用する設計の経験を積んだ開発者への提供を意図したものです。(1) お客様のアプリケーションに適した 
TI 製品の選定、(2) お客様のアプリケーションの設計、検証、試験、(3) お客様のアプリケーションに該当する各種規格や、その他のあら
ゆる安全性、セキュリティ、規制、または他の要件への確実な適合に関する責任を、お客様のみが単独で負うものとします。
上記の各種リソースは、予告なく変更される可能性があります。これらのリソースは、リソースで説明されている TI 製品を使用するアプ
リケーションの開発の目的でのみ、TI はその使用をお客様に許諾します。これらのリソースに関して、他の目的で複製することや掲載す
ることは禁止されています。TI や第三者の知的財産権のライセンスが付与されている訳ではありません。お客様は、これらのリソースを
自身で使用した結果発生するあらゆる申し立て、損害、費用、損失、責任について、TI およびその代理人を完全に補償するものとし、TI
は一切の責任を拒否します。
TI の製品は、 TI の販売条件 、 TI の総合的な品質ガイドライン 、 ti.com または TI 製品などに関連して提供される他の適用条件に従い提
供されます。TI がこれらのリソースを提供することは、適用される TI の保証または他の保証の放棄の拡大や変更を意味するものではあり
ません。 TI がカスタム、またはカスタマー仕様として明示的に指定していない限り、TI の製品は標準的なカタログに掲載される汎用機器
です。
お客様がいかなる追加条項または代替条項を提案する場合も、TI はそれらに異議を唱え、拒否します。
IMPORTANT NOTICE

Copyright © 2026, Texas Instruments Incorporated

最終更新日：2025 年 10 月

https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com/jp/lit/pdf/JAJQ001
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