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TLC2274AM-MIL 先先进进 LinCMOS 轨轨至至轨轨运运算算放放大大器器

1

1 特特性性

1• 输出摆幅包括两个电源轨

• 低噪声：在 f = 1kHz 时为 9nV/√Hz（典型值）

• 低输入偏置电流：1pA（典型值）

• 完全符合单电源及双电源操作的要求

• 共模输入电压范围包括负轨

• 高增益带宽：2.2MHz（典型值）

• 高转换率：3.6V/μs（典型值）

• 低输入偏移电压：在 TA = 25°C 时为 2.5mV（最大
值）

• 包括精简模型

• 可升级 TLC272 和 TLC274 的性能

• 可用于 Q-Temp 汽车

2 应应用用

• 白色家电（冰箱、洗衣机）

• 手持监控系统

• 配置控制和打印支持

• 变送器接口

• 电池供电类 应用

3 说说明明

TLC2274AM-MIL 器件是一款由德州仪器 (TI) 生产的

四通道运算放大器。此器件在单电源或双电源应用中表

现出优异的轨到轨输出性能，能够进一步扩大动态 范

围。TLC2274AM-MIL 器件提供 2MHz 带宽和 3V/μs
转换率，适用于高速 应用。这些器件能够提供出色的

交流性能，其噪声、输入偏移电压和功耗均低于现有

CMOS 运算放大器。TLC2274AM-MIL 器件的电压噪

声为 9nV/√Hz，是竞争对手解决方案的二分之一。

TLC2274AM-MIL 器件具有高输入阻抗和低噪声特性，

是用于高阻抗源（如压电传感器）小信号调节的绝佳选

择。该器件属于微功耗级别，因此在手持式监控和遥感

应用中 运转良好。此外，该器件的单电源或双电源具

有轨到轨输出特性，是与模数转换器 (ADC) 对接的理

想选择。对于精密 应用，TLC2272AM-MIL 器件的最

大输入偏移电压为 950μV。该器件的额定工作电压为

5V 或 ±5V。

TLC2274AM-MIL 器件还在标准设计中对 TLC272 进

行了显著升级，提供更高的输出动态范围、更低的噪声

电压和更低的输入偏移电压。凭借这一系列增强特性，

该器件能够用于更广泛的 应用。对于 需要 更高输出驱

动和更宽输入电压范围的应用，请参见 TLV2432 和

TLV2442 器件。

如果设计需要单个放大器，请参阅 TLV2211、
TLV2221 和 TLV2231 系列。这些器件是 SOT-23 封

装中的单轨至轨运算放大器。它们的尺寸较小且功耗较

低，因此是高密度、电池供电设备的理想选择。

器器件件信信息息(1)

器器件件型型号号 封封装装 封封装装尺尺寸寸（（标标称称值值））

TLC2274AM-MIL

SOIC (14) 3.91mm × 8.65mm
CDIP (14) 6.67mm × 19.56mm
LCCC (20) 8.89mm × 8.89mm
CFP (14) 6.35mm × 19.30mm

(1) 如需了解所有可用封装，请参阅数据表末尾的可订购产品附
录。

最最大大峰峰-峰峰值值输输出出电电压压与与
电电源源电电压压

http://www-s.ti.com/sc/techlit/SLOS986.pdf
http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn/product/cn/TLC2274AM-MIL?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/TLC2274AM-MIL?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/TLC2274AM-MIL?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/TLC2274AM-MIL?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/TLC2274AM-MIL?dcmp=dsproject&hqs=support&#community
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5 Pin Configuration and Functions

D or J Package
14-Pin SOIC or CDIP

Top View
FK Package
20-Pin LCCC

Top View

NC – No internal connection

W Package
10-Pin CFP
Top View

NC – No internal connection

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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Pin Functions
PIN

I/O DESCRIPTION
NAME

NO.
D, J, N, or W FK

1IN+ 3 4 I Non-inverting input, Channel 1
1IN– 2 3 I Inverting input, Channel 1
1OUT 1 2 O Output, Channel 1
2IN+ 5 8 I Non-inverting input, Channel 2
2IN– 6 9 I Inverting input, Channel 2
2OUT 7 10 O Output, Channel 2
3IN+ 10 14 I Non-inverting input, Channel 3
3IN– 9 13 I Inverting input, Channel 3
3OUT 8 12 O Output, Channel 3
4IN+ 12 18 I Non-inverting input, Channel 4
4IN– 13 19 I Inverting input, Channel 4
4OUT 14 20 O Output, Channel 4
VDD+ 4 6 — Positive (highest) supply
VDD– 11 16 — Negative (lowest) supply
VDD–/GND — — — Negative (lowest) supply
NC — 1, 5, 7, 11, 15, 17 — No connection

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values, except differential voltages, are with respect to the midpoint between VDD+ and VDD–.
(3) Differential voltages are at IN+ with respect to IN–. Excessive current will flow if input is brought below VDD– – 0.3 V.
(4) The output may be shorted to either supply. Temperature or supply voltages must be limited to ensure that the maximum dissipation

rating is not exceeded.

6 Specifications

6.1 Absolute Maximum Ratings
over operating ambient temperature range (unless otherwise noted) (1)

MIN MAX UNIT
Supply voltage, VDD+ (2) 8 V
VDD–(2) –8 V
Differential input voltage, VID

(3) ±16 V
Input voltage, VI (any input) (2) VDD− − 0.3 VDD+ V
Input current, II (any input) ±5 mA
Output current, IO ±50 mA
Total current into VDD+ ±50 mA
Total current out of VDD– ±50 mA
Duration of short-circuit current at (or below) 25°C (4) Unlimited
Operating ambient temperature range, TA –55 125
Storage temperature, Tstg –65 150 °C

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

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge

Human-body model (HBM), per AEC
Q100-002 (1) Devices in D packages ±2000

V
Charged-device model (CDM), per
AEC Q100-011 Devices in D packages ±1000

6.3 Recommended Operating Conditions
MIN MAX UNIT

VDD± Supply voltage ±2.2 ±8 V

VI Input voltage VDD− VDD+ − 1.5 V

VIC Common-mode input voltage VDD− VDD+ − 1.5 V

TA Operating ambient temperature –55 125 °C

(1) For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.
(2) Maximum power dissipation is a function of TJ(max), RθJA, and TA. The maximum allowable power dissipation at any allowable ambient

temperature is PD = (TJ(max) − TA) / RθJA. Operating at the absolute maximum TJ of 150°C can affect reliability.
(3) The package thermal impedance is calculated in accordance with JESD 51-7 (plastic) or MIL-STD-883 Method 1012 (ceramic).

6.4 Thermal Information

THERMAL METRIC (1)

TLC2274AM-MIL

UNITD (SOIC) J (CDIP) FK (LCCC) N (PDIP) W (CFP)

14-PIN 14-PIN 20-PIN 14-PIN 14-PIN

RθJA Junction-to-ambient thermal resistance (2) (3) 115.6 — — — °C/W

RθJC(top) Junction-to-case (top) thermal resistance (2) (3) 61.8 16.2 18 121.3 °C/W

RθJB Junction-to-board thermal resistance 55.9 — — — °C/W

ψJT Junction-to-top characterization parameter 14.3 — — — °C/W

ψJB Junction-to-board characterization parameter 55.4 — — — °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance — — — 8.68 °C/W

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SPRA953
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(1) Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at TA = 150°C extrapolated to
TA = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

(2) Referenced to 0 V.

6.5 Electrical Characteristics VDD = 5 V
at specified ambient temperature, VDD = 5 V; TA = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VIO Input offset voltage VIC = 0 V, VDD± = ±2.5 V,
VO = 0 V, RS = 50 Ω

TA = 25°C 300 950
µV

TA = –55°C to 125°C 1500

αVIO
Temperature coefficient of
input offset voltage VIC = 0 V, VDD± = ±2.5 V, VO = 0 V, RS = 50 Ω 2 μV/°C

Input offset voltage long-term drift (1) VIC = 0 V, VDD± = ±2.5 V, VO = 0 V, RS = 50 Ω 0.002 μV/mo

IIO Input offset current VIC = 0 V, VDD± = ±2.5 V,
VO = 0 V, RS = 50 Ω

TA = 25°C 0.5 60
pA

TA = –55°C to 125°C 800

IIB Input bias current VIC = 0 V, VDD± = ±2.5 V,
VO = 0 V, RS = 50 Ω

TA = 25°C 1 60
pA

TA = –55°C to 125°C 800

VICR Common-mode input voltage RS = 50 Ω; |VIO | ≤ 5 mV
TA = 25°C –0.3 2.5 4

V
TA = –55°C to 125°C 0 2.5 3.5

VOH High-level output voltage

IOH = –20 μA 4.99

V
IOH = –200 μA

TA = 25°C 4.85 4.93

TA = –55°C to 125°C 4.85

IOH = –1 mA
TA = 25°C 4.25 4.65

TA = –55°C to 125°C 4.25

VOL Low-level output voltage VIC = 2.5 V

IOL = 50 μA 0.01

V
IOL = 500 μA

TA = 25°C 0.09 0.15

TA = –55°C to 125°C 0.15

IOL = 5 mA
TA = 25°C 0.9 1.5

TA = –55°C to 125°C 1.5

AVD
Large-signal differential
voltage amplification

VIC = 2.5 V, VO = 1 V to 4 V,
RL = 10 kΩ (2)

TA = 25°C 15 35

V/mVTA = –55°C to 125°C 15

VIC = 2.5 V, VO = 1 V to 4 V; RL = 1 MΩ (2) 175

rid Differential input resistance 1012 Ω

ri Common-mode input resistance 1012 Ω

ci Common-mode input capacitance f = 10 kHz, P package 8 pF

zo Closed-loop output impedance f = 1 MHz, AV = 10 140 Ω

CMRR Common-mode rejection ratio VIC = 0 V to 2.7 V,
VO = 2.5 V, RS = 50 Ω

TA = 25°C 70 75
dB

TA = –55°C to 125°C 70

kSVR
Supply-voltage rejection ratio
(ΔVDD / ΔVIO)

VDD = 4.4 V to 16 V,
VIC = VDD / 2, no load

TA = 25°C 80 95
dB

TA = –55°C to 125°C 80

IDD Supply currrent VO = 2.5 V, no load
TA = 25°C 4.4 6

mA
TA = –55°C to 125°C 3

SR Slew rate at unity gain VO = 0.5 V to 2.5 V,
RL = 10 kΩ (2), CL = 100 pF (2)

TA = 25°C 2.3 3.6
V/µs

TA = –55°C to 125°C 1.7

Vn Equivalent input noise voltage
f = 10 Hz 50

nV/√Hz
f = 1 kHz 9

VNPP
Peak-to-peak equivalent
input noise voltage

f = 0.1 Hz to 1 Hz 1
µV

f = 0.1 Hz to 10 Hz 1.4

In Equivalent input noise current 0.6 fA/√Hz

THD+N Total harmonic distortion + noise VO = 0.5 V to 2.5 V,
f = 20 kHz, RL = 10 kΩ (2)

AV = 1 0.0013%

AV = 10 0.004%

AV = 100 0.03%

Gain-bandwidth product f = 10 kHz, RL = 10 kΩ (2), CL = 100 pF (2) 2.18 MHz

BOM Maximum output-swing bandwidth VO(PP) = 2 V, AV = 1, RL = 10 kΩ (2), CL = 100 pF (2) 1 MHz

ts Settling time AV = –1, RL = 10 kΩ (2),
Step = 0.5 V to 2.5 V, CL = 100 pF (2)

To 0.1% 1.5
µs

To 0.01% 2.6

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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Electrical Characteristics VDD = 5 V (continued)
at specified ambient temperature, VDD = 5 V; TA = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

φm Phase margin at unity gain RL = 10 kΩ (2), CL = 100 pF (2) 50 °

Gain margin RL = 10 kΩ (2), CL = 100 pF (2) 10 dB

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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6.6 Electrical Characteristics VDD± = ±5 V
at specified ambient temperature, VDD± = ±5 V; TA = 25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VIO Input offset voltage VIC = 0 V, VO = 0 V,
RS = 50 Ω

TA = 25°C 300 950
µV

TA = –55°C to 125°C 1500

αVIO
Temperature coefficient of
input offset voltage VIC = 0 V, VO = 0 V, RS = 50 Ω 2 μV/°C

Input offset voltage long-term drift VIC = 0 V, VO = 0 V, RS = 50 Ω 0.002 μV/mo

IIO Input offset current VIC = 0 V, VO = 0 V,
RS = 50 Ω

TA = 25°C 0.5 60
pA

TA = –55°C to 125°C 800

IIB Input bias current VIC = 0 V, VO = 0 V,
RS = 50 Ω

TA = 25°C 1 60
pA

TA = –55°C to 125°C 800

VICR Common-mode input voltage RS = 50 Ω; |VIO | ≤ 5 mV
TA = 25°C –5.3 0 4

V
TA = –55°C to 125°C –5 0 3.5

VOM+ Maximum positive peak
output voltage

IO = –20 μA 4.99

V
IO = –200 μA

TA = 25°C 4.85 4.93

TA = –55°C to 125°C 4.85

IO = –1 mA
TA = 25°C 4.25 4.65

TA = –55°C to 125°C 4.25

VOM– Maximum negative
peak output voltage VIC = 0 V,

IO = 50 μA –4.99

V
IO = 500 μA

TA = 25°C –4.85 –4.91

TA = –55°C to 125°C –4.85

IO = 5 mA
TA = 25°C –3.5 –4.1

TA = –55°C to 125°C –3.5

AVD
Large-signal differential
voltage amplification

VO = ±4 V; RL = 10 kΩ
TA = 25°C 20 50

V/mVTA = –55°C to 125°C 20

VO = ±4 V; RL = 1 MΩ 300

rid Differential input resistance 1012 Ω

ri Common-mode input resistance 1012 Ω

ci Common-mode input capacitance f = 10 kHz, P package 8 pF

zo Closed-loop output impedance f = 1 MHz, AV = 10 130 Ω

CMRR Common-mode rejection ratio VIC = –5 V to 2.7 V,
VO = 0 V, RS = 50 Ω

TA = 25°C 75 80
dB

TA = –55°C to 125°C 75

kSVR
Supply-voltage rejection ratio
(ΔVDD / ΔVIO)

VDD+ = 2.2 V to ±8 V,
VIC = 0 V, no load

TA = 25°C 80 95
dB

TA = –55°C to 125°C 80

IDD Supply currrent VO = 0 V, no load
TA = 25°C 4.8 6

mA
TA = –55°C to 125°C 6

SR Slew rate at unity gain VO = ±2.3 V,
RL = 10 kΩ, CL = 100 pF

TA = 25°C 2.3 3.6
V/µs

TA = –55°C to 125°C 1.7

Vn Equivalent input noise voltage
f = 10 Hz 50

nV/√Hz
f = 1 kHz 9

VNPP
Peak-to-peak equivalent
input noise voltage

f = 0.1 Hz to 1 Hz 1
µV

f = 0.1 Hz to 10 Hz 1.4

In Equivalent input noise current 0.6 fA/√Hz

THD+N Total harmonic distortion + noise VO = ±2.3,
f = 20 kHz, RL = 10 kΩ

AV = 1 0.0011%

AV = 10 0.004%

AV = 100 0.03%

Gain-bandwidth product f = 10 kHz, RL = 10 kΩ, CL = 100 pF 2.25 MHz

BOM Maximum output-swing bandwidth VO(PP) = 4.6 V, AV = 1, RL = 10 kΩ, CL = 100 pF 0.54 MHz

ts Settling time AV = –1, RL = 10 kΩ,
Step = –2.3 V to 2.3 V, CL = 100 pF

To 0.1% 1.5
µs

To 0.01% 3.2

φm Phase margin at unity gain RL = 10 kΩ, CL = 100 pF 52 °

Gain margin RL = 10 kΩ, CL = 100 pF 10 dB

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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(1) For all graphs where VDD = 5 V, all loads are referenced to 2.5 V.
(2) Data at high and low temperatures are applicable only within the rated operating ambient temperature ranges of the various devices.

6.7 Typical Characteristics
Table 1. Table of Graphs

FIGURE (1)

VIO Input offset voltage
Distribution 1, 2
vs Common-mode voltage 3, 4

αVIO Input offset voltage temperature coefficient Distribution 5, 6 (2)

IIB /IIO Input bias and input offset current vs Ambient temperature 7 (2)

VI Input voltage
vs Supply voltage 8
vs Ambient temperature 9 (2)

VOH High-level output voltage vs High-level output current 10 (2)

VOL Low-level output voltage vs Low-level output current 11, 12 (2)

VOM+ Maximum positive peak output voltage vs Output current 13 (2)

VOM- Maximum negative peak output voltage vs Output current 14 (2)

VO(PP) Maximum peak-to-peak output voltage vs Frequency 15

IOS Short-circuit output current
vs Supply voltage 16
vs Ambient temperature 17 (2)

VO Output voltage vs Differential input voltage 18, 19

AVD

Large-signal differential voltage amplification vs Load resistance 20
Large-signal differential voltage amplification and phase margin vs Frequency 21, 22
Large-signal differential voltage amplification vs Ambient temperature 23 (2), 24 (2)

z0 Output impedance vs Frequency 25, 26

CMRR Common-mode rejection ratio
vs Frequency 27
vs Ambient temperature 28

kSVR Supply-voltage rejection ratio
vs Frequency 29, 30
vs Ambient temperature 31 (2)

IDD Supply current
vs Supply voltage (2), 32(2)

vs Ambient temperature (2), 33(2)

SR Slew rate
vs Load Capacitance 34
vs Ambient temperature 35 (2)

VO

Inverting large-signal pulse response 36, 37
Voltage-follower large-signal pulse response 38, 39
Inverting small-signal pulse response 40, 41
Voltage-follower small-signal pulse response 42, 43

Vn Equivalent input noise voltage vs Frequency 44, 45
Noise voltage over a 10-second period 46
Integrated noise voltage vs Frequency 47

THD+N Total harmonic distortion + noise vs Frequency 48

Gain-bandwidth product
vs Supply voltage 49
vs Ambient temperature 50 (2)

φm Phase margin vs Load capacitance 51
Gain margin vs Load capacitance 52

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn
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Figure 1. Distribution of Input Offset Voltage Figure 2. Distribution of Input Offset Voltage

Figure 3. Input Offset Voltage vs Common-Mode Voltage Figure 4. Input Offset Voltage vs Common-Mode Voltage

Figure 5. Distribution vs
Input-Offset-Voltage Temperature Coefficient

Figure 6. Distribution vs
Input-Offset-Voltage Temperature Coefficient
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Figure 7. Input Bias and Input Offset Current vs
Ambient Temperature

Figure 8. Input Voltage vs Supply Voltage

Figure 9. Input Voltage vs Ambient Temperature Figure 10. High-Level Output Voltage vs
High-Level Output Current

Figure 11. Low-Level Output Voltage vs
Low-Level Output Current

Figure 12. Low-Level Output Voltage vs
Low-Level Output Current

http://www.ti.com.cn/product/cn/tlc2274am-mil?qgpn=tlc2274am-mil
http://www.ti.com.cn


−5

−75 −50 −25 0 25 50 75 100 125

−1

−3

7

11

15

IO
S

−
S

h
o

rt
-C

ir
c
u

it
O

u
tp

u
t

C
u

rr
e
n

t
−

m
A

O
S

I

TA − Free-Air Temperature − °C

VID = 100 mV

VID = −100 mV

VO = 0 V
VDD = ±5 V

3

2

1

0
800

4

5

1200

VID − Differential Input Voltage − µV

−
O

u
tp

u
t 

V
o

lt
a
g

e
−

V
V

O

−800 −400 4000

VDD = 5 V

TA = 25°C

RL = 10 kΩ

VIC = 2.5 V

4

0

2 3 4

8

12

16

5 6 7 8

IO
S

−
S

h
o

rt
-C

ir
c
u

it
 O

u
tp

u
t 

C
u

rr
e
n

t
−

m
A

O
S

I

|VDD±| − Supply Voltage − V

VID = 100 mV

VO = 0 V

TA = 25°C

−8

VID = −100 mV

−4

2

1

0

10 k 100 k 1 M

3

f − Frequency − Hz

4

10 M

6

5

7

8

9

10

V
(O

P
P

)
−

M
a
x
im

u
m

P
e
a
k
-t

o
-P

e
a
k

O
u

tp
u

t
V

o
lt

a
g

e
−

V
V

O
(P

P
)

VDD = 5 V

VDD = ±5 V

RL = 10 kΩ

TA = 25°C

3

2

1
0 1 2 3 4 5

−
M

a
x
im

u
m

P
o

s
it

iv
e

P
e
a
k

O
u

tp
u

t
V

o
lt

a
g

e
−

V

4

5

|IO| − Output Current − mA

TA = −55°C

TA = 25°C

TA = 125°C

VDD± = ±5 V

V
O

M
 +

0 1 2 3 4 5 6

IO − Output Current − mA

VDD = ±5 V

VIC = 0 V

TA = 125°C

TA = 25°C

TA = −55°C

−3.8

−4

−4.2

−4.4

−4.6

−4.8

−5

−
M

a
x
im

u
m

N
e
g

a
ti

v
e

P
e
a
k

O
u

tp
u

t
V

o
lt

a
g

e
−

V
V

O
M

−

12

TLC2274AM-MIL

ZHCSGH6 –JUNE 2017 www.ti.com.cn

Copyright © 2017, Texas Instruments Incorporated

Figure 13. Maximum Positive Peak Output Voltage vs
Output Current

Figure 14. Maximum Negative Peak Output Voltage vs
Output Current

Figure 15. Maximum Peak-to-Peak Output Voltage vs
Frequency

Figure 16. Short-Circuit Output Current vs Supply Voltage

Figure 17. Short-Circuit Output Current vs
Ambient Temperature

Figure 18. Output Voltage vs Differential Input Voltage
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Figure 19. Output Voltage vs Differential Input Voltage Figure 20. Large-Signal Differential Voltage Amplification vs
Load Resistance

Figure 21. Large-Signal Differential Voltage Amplification
and Phase Margin vs Frequency

Figure 22. Large-Signal Differential Voltage Amplification
and Phase Margin vs Frequency

Figure 23. Large-Signal Differential Voltage Amplification vs
Ambient Temperature

Figure 24. Large-Signal Differential Voltage Amplification vs
Ambient Temperature
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Figure 25. Output Impedance vs Frequency Figure 26. Output Impedance vs Frequency

Figure 27. Common-Mode Rejection Ratio vs Frequency Figure 28. Common-Mode Rejection Ratio vs
Ambient Temperature

Figure 29. Supply-Voltage Rejection Ratio vs Frequency Figure 30. Supply-Voltage Rejection Ratio vs Frequency
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Figure 31. Supply-Voltage Rejection Ratio vs
Ambient Temperature

Figure 32. Supply Current vs Supply Voltage

Figure 33. Supply Current vs Ambient Temperature Figure 34. Slew Rate vs Load Capacitance

Figure 35. Slew Rate vs Ambient Temperature Figure 36. Inverting Large-Signal Pulse Response
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Figure 37. Inverting Large-Signal Pulse Response Figure 38. Voltage-Follower Large-Signal Pulse Response

Figure 39. Voltage-Follower Large-Signal Pulse Response Figure 40. Inverting Small-Signal Pulse Response

Figure 41. Inverting Small-Signal Pulse Response Figure 42. Voltage-Follower Small-Signal Pulse Response
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Figure 43. Voltage-Follower Small-Signal Pulse Response Figure 44. Equivalent Input Noise Voltage vs Frequency

Figure 45. Equivalent Input Noise Voltage vs Frequency Figure 46. Noise Voltage Over a 10-Second Period

Figure 47. Integrated Noise Voltage vs Frequency Figure 48. Total Harmonic Distortion + Noise vs Frequency
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Figure 49. Gain-Bandwidth Product vs Supply Voltage Figure 50. Gain-Bandwidth Product vs Ambient Temperature

Figure 51. Phase Margin vs Load Capacitance Figure 52. Gain Margin vs Load Capacitance
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7 Detailed Description

7.1 Overview
The TLC2274AM-MIL device is a rail-to-rail output operational amplifier. The device operates from a 4.4-V to 16-
V single supply or ±2.2-V to ±8-V dual supply, is unity-gain stable, and is suitable for a wide range of general-
purpose applications.

7.2 Functional Block Diagram

(1) Includes both amplifiers and all ESD, bias, and trim circuitry.

Table 2. Device Component Count (1)

COMPONENT COUNT
Transistors 76
Resistors 52
Diodes 18

Capacitors 6

7.3 Feature Description
The TLC2274AM-MIL device features 2-MHz bandwidth and voltage noise of 9 nV/√Hz with performance rated
from 4.4 V to 16 V across a temperature range (–55°C to 125°C). LinMOS suits a wide range of audio,
automotive, industrial, and instrumentation applications.

7.4 Device Functional Modes
The TLC2274AM-MIL device is powered on when the supply is connected. The device may operate with single
or dual supply, depending on the application. The device is in its full-performance mode once the supply is above
the recommended value.
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(1) Macromodeling of Integrated Circuit Operational Amplifiers, IEEE Journal of Solid-State Circuits, SC-9, 353 (1974).

8 Application and Implementation

NOTE
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

8.1.1 Macromodel Information
Macromodel information provided was derived using MicroSim Parts™, the model generation software used with
MicroSim PSpice™. The Boyle macromodel (1) and subcircuit in Figure 53 were generated using the
TLC2274AM-MIL typical electrical and operating characteristics at TA = 25°C. Using this information, output
simulations of the following key parameters can be generated to a tolerance of 20% (in most cases):
• Maximum positive output voltage swing
• Maximum negative output voltage swing
• Slew rate
• Quiescent power dissipation
• Input bias current
• Open-loop voltage amplification
• Unity-gain frequency
• Common-mode rejection ratio
• Phase margin
• DC output resistance
• AC output resistance
• Short-circuit output current limit

Figure 53. Boyle Macromodel and Subcircuit
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8.2 Typical Application

8.2.1 High-Side Current Monitor

Figure 54. Equivalent Schematic (Each Amplifier)

8.2.1.1 Design Requirements
For this design example, use the parameters listed in Table 3 as the input parameters.

Table 3. Design Parameters
PARAMETER VALUE

VBAT Battery voltage 12 V
RSENSE Sense resistor 0.1 Ω

ILOAD Load current 0 A to 10 A
Operational amplifier Set in differential configuration with gain = 10

8.2.1.2 Detailed Design Procedure
This circuit is designed for measuring the high-side current in automotive body control modules with a 12-V
battery or similar applications. The operational amplifier is set as differential with an external resistor network.

8.2.1.2.1 Differential Amplifier Equations

Equation 1 and Equation 2 are used to calculate VOUT.

(1)

(2)

In an ideal case R1 = R and R2 = Rg, and VOUT can then be calculated using Equation 3:

(3)
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However, as the resistors have tolerances, they cannot be perfectly matched.
R1 = R ± ΔR1
R2 = R2 ± ΔR2
R = R ± ΔR
Rg = Rg ± ΔRg

(4)

By developing the equations and neglecting the second order, the worst case is when the tolerances add up.
This is shown by Equation 5.

where
• Tol = 0.01 for 1%
• Tol = 0.001 for 0.1% (5)

If the resistors are perfectly matched, then Tol = 0 and VOUT is calculated using Equation 6.

(6)

The highest error is from the common mode, as shown in Equation 7.

(7)

Gain of 10, Rg / R = 10, and Tol = 1%:
Common mode error = ((4 × 0.01) / 1.1) × 12 V = 0.436 V

Gain of 10 and Tol = 0.1%:
Common mode error = 43.6 mV

The resistors were chosen from 2% batches.
R1 and R 12 kΩ
R2 and Rg 120 kΩ

Ideal Gain = 120 / 12 = 10

The measured value of the resistors:
R1 = 11.835 kΩ
R = 11.85 kΩ
R2 = 117.92 kΩ
Rg = 118.07 kΩ
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8.2.1.3 Application Curves

Figure 55. Output Voltage Measured vs Ideal
(0 to 1 A)

Figure 56. Output Voltage Measured vs Ideal
(0 to 10 A)

9 Power Supply Recommendations
Supply voltage for a single supply is from 4.4 V to 16 V, and from ±2.2 V to ±8 V for a dual supply. In the high-
side sensing application, the supply is connected to a 12-V battery.
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10 Layout

10.1 Layout Guidelines
The TLC2274AM-MIL device is a wideband amplifier. To realize the full operational performance of the device,
good high-frequency printed-circuit-board (PCB) layout practices are required. Low-loss 0.1-μF bypass capacitors
must be connected between each supply pin and ground as close to the device as possible. The bypass
capacitor traces should be designed for minimum inductance.

10.2 Layout Example

Figure 57. Layout Example
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11 器器件件和和文文档档支支持持

11.1 接接收收文文档档更更新新通通知知

要接收文档更新通知，请导航至德州仪器 TI.com.cn 上的器件产品文件夹。请单击右上角的通知我 进行注册，即可
收到任意产品信息更改每周摘要。有关更改的详细信息，请查看任意已修订文档中包含的修订历史记录。

11.2 社社区区资资源源

下列链接提供到 TI 社区资源的连接。链接的内容由各个分销商“按照原样”提供。这些内容并不构成 TI 技术规范，
并且不一定反映 TI 的观点；请参阅 TI 的 《使用条款》。
TI E2E™ 在在线线社社区区 TI 的的工工程程师师对对工工程程师师 (E2E) 社社区区。。此社区的创建目的在于促进工程师之间的协作。在

e2e.ti.com 中，您可以咨询问题、分享知识、拓展思路并与同行工程师一道帮助解决问题。
设设计计支支持持 TI 参参考考设设计计支支持持可帮助您快速查找有帮助的 E2E 论坛、设计支持工具以及技术支持的联系信息。

11.3 商商标标

E2E is a trademark of Texas Instruments.
MicroSim Parts, PSpice are trademarks of MicroSim.
All other trademarks are the property of their respective owners.

11.4 静静电电放放电电警警告告

这些装置包含有限的内置 ESD 保护。 存储或装卸时，应将导线一起截短或将装置放置于导电泡棉中，以防止 MOS 门极遭受静电损
伤。

11.5 Glossary
SLYZ022 — TI Glossary.

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

12 机机械械、、封封装装和和可可订订购购信信息息

以下页面包括机械、封装和可订购信息。这些信息是针对指定器件提供的最新数据。本数据随时可能发生变更并且
不对本文档进行修订，恕不另行通知。要获得这份数据表的浏览器版本，请查阅左侧的导航窗格。
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http://e2e.ti.com
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(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.

 
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
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