
OPA4277-SP 耐辐射高精度运算放大器

1 特性

• 符合 QMLV 标准： 5962-16209
– 耐辐射保障 (RHA) 高达 50krad(Si) 总电离剂量 

(TID)
– 无低剂量率辐射损伤增强 (ELDRS)（请参阅辐

射报告）
– 单粒子锁定 (SEL) 对于 LET 的抗扰度 = 85MeV-

cm2/mg
• 超低失调电压：20µV（典型值）
• 超低温漂：±0.15µV/°C（典型值）
• 高开环增益：134dB（典型值）
• 高共模抑制：140dB（典型值）
• 高电源抑制：130dB（典型值）
• 宽电源电压范围：±2V 至 ±18V
• 低静态电流：790µA/放大器（典型值）
• 采用 14 引线 CFP，具有业界通用四路运算放大器

引脚分配

2 应用

• 卫星电力系统
• 命令和数据处理
• 光学成像有效载荷
• 实验室和现场仪表
• 太空卫星温度和位置检测
• 太空精密和科学应用：

– 传感器放大器
– 桥式放大器
– 应力计放大器
– 精密积分器

3 说明

OPA4277-SP 精密运算放大器取代了行业标准型 

LM124-SP。OPA4277-SP 的噪声性能得到改善，可提

供两种数量级的低输入失调电压。特性包括超低失调电
压和温漂、低偏置电流、高共模抑制及高电源抑制。

OPA4277-SP 由 ±2V 至 ±18V 的电源供电，具有出色

的性能。大多数运算放大器仅有一个指定的电源电压，
而 OPA4277-SP 高精度运算放大器有所不同，其电源

电压取决于实际应用；唯一的限制条件是电源电压在 

±5V 至 ±15V 范围内。当放大器输出摆幅达到指定限值

时，可保持高性能。

OPA4277-SP 易于使用，而且不存在其他某些运算放

大器中出现的反相和过载问题。该器件具有稳定的单位
增益，且可在宽负载条件范围内提供出色的动态行为。

OPA4277-SP 具有完全独立的电路，即便在过驱或过

载时也可以实现最低串扰和零交互。

器件信息

器件型号 等级 封装(1)

5962L1620901VYC
50krad(Si) 无 
ELDRS

14 引线 CFP (HFR)

5962L1620901VXA 28 引线 CDIP (JDJ)

5962L1620901V9A KGD(2)

OPA4277HFR/EM 工程样片(3) 14 引线 CFP (HFR)

(1) 有关更多信息，请参阅节 10。
(2) KGD = 已知的合格芯片。

(3) 这些器件仅适用于工程评估，按照不合规的流程进行加工处

理。这些器件不适用于鉴定、量产、辐射测试或飞行用途。无
法保证器件在整个军用额定温度范围（-55°C 至 +125°C）内

或其使用寿命内性能无恙。
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4 Pin Configuration and Functions

1OUT A 14 OUT D

2–IN A 13 –IN D

3+IN A 12 +IN D

4V+ 11 V–

5+IN B 10 +IN C

6–IN B 9 –IN C

7OUT B 8 OUT C

Not to scale

图 4-1. HFR Package, 14-Pin CFP (Top View)

表 4-1. Pin Functions: CFP
PIN

TYPE DESCRIPTION
NO. NAME
1 OUT A Output Output channel A

2 –IN A Input Inverting input channel A

3 +IN A Input Noninverting input channel A

4 V+ — Positive (highest) power supply

5 +IN B Input Noninverting input channel B

6 –IN B Input Inverting input channel B

7 OUT B Output Output channel B

8 OUT C Output Output channel C

9 –IN C Input Inverting input channel C

10 +IN C Input Noninverting input channel C

11 V– — Negative (lowest) power supply

12 +IN D Input Noninverting input channel D

13 –IN D Input Inverting input channel D

14 OUT D Output Output channel D
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1NC 28  NC

2OUT A 27  OUT D

3NC 26  NC

4NC 25  NC

5–IN A 24  –IN D

6+IN A 23  +IN D

7+VS 22  –VS

8NC 21  NC

9+IN B 20  +IN C

10–IN B 19  –IN C

11NC 18  NC

12NC 17  NC

13OUT B 16  OUT C

14NC 15  NC

Not to scale

图 4-2. JDJ Package, 28-Pin CDIP (Top View)

表 4-2. Pin Functions: CDIP
PIN

TYPE DESCRIPTION
NO. NAME
1, 3, 4, 8, 
11, 12, 14, 
15, 17, 18, 
21, 25, 26, 
28

NC — Not connected

2 OUT A Output Output (channel A)

5 –IN A Input Inverting input (channel A)

6 +IN A Input Noninverting input (channel A)

7 +VS — Positive (highest) power supply

9 +IN B Input Noninverting input (channel B)

10 –IN B Input Inverting input (channel B)

13 OUT B Output Output (channel B)

16 OUT C Output Output (channel C)

19 –IN C Input Inverting input (channel C)

20 +IN C Input Noninverting input (channel C)

22 –VS — Negative (lowest) power supply

23 +IN D Input Noninverting input (channel D)

24 –IN D Input Inverting input (channel D)

27 OUT D Output Output (channel D)
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4.1 Bare Die Information
DIE 

THICKNESS BACKSIDE FINISH BACKSIDE
POTENTIAL

BOND PAD
METALLIZATION COMPOSITION

BOND PAD
THICKNESS

15 mils Silicon with backgrind Negative (lower) power supply AlCu (0.5%) 990 nm to 1210 nm

表 4-3. Bond Pad Coordinates in Microns
PAD(1)

TYPE DESCRIPTION X MIN Y MIN X MAX Y MAX
NO. NAME
1 OUT A Output Output channel A 1791.042 7290.340 1901.751 7401.049

2 –IN A Input Inverting input channel A 1701.719 6111.536 1807.397 6217.213

3 +IN A Input Noninverting input channel A 1701.719 5326.505 1812.429 5437.215

4 V+ — Positive (higher) power supply 1555.784 4390.507 1661.461 4498.700

5 +IN B Input Noninverting input channel B 1706.752 3462.057 1807.397 3562.702

6 –IN B Input Inverting input channel B 1701.719 2671.994 1807.397 2777.671

7 OUT B Output Output channel B 1796.074 1498.222 1896.719 1598.867

8 OUT C Output Output channel C 3278.071 1498.222 3383.748 1603.900

9 –IN C Input Inverting input channel C 3362.361 2671.994 3473.071 2782.704

10 +IN C Input Noninverting input channel C 3367.393 3462.057 3473.071 3567.734

11 V– — Negative (lower) power supply 3407.651 4391.765 3513.329 4497.442

12 +IN D Input Noninverting input channel D 3367.393 5331.537 3468.038 5432.182

13 –IN D Input Inverting input channel D 3362.361 6111.536 3468.038 6217.213

14 OUT D Output Output channel D 3273.039 7290.340 3383.748 7401.049

(1) Substrate must be biased to V–, negative (lower) power supply.
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5 Specifications
5.1 Absolute Maximum Ratings
over operating free-air temperature (unless otherwise noted)(1)

MIN MAX UNIT

Supply voltage = (V+) – (V–) 36 V

Input voltage (V–) – 
0.7 (V+) + 0.7 V

Output short circuit Continuous

Operating temperature –55 125 °C

Junction temperature 150 °C

Lead temperature (soldering, 10 s) 300 °C

Tstg Storage temperature –55 125 °C

(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.

5.2 ESD Ratings
VALUE UNIT

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

V
Machine model (MM) ±100

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

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

MIN MAX UNIT
Dual supply voltage ±2 ±18 V

Tested supply voltage ±5 ±15 V

TJ Operating junction temperature –55 125 °C

5.4 Thermal Information

THERMAL METRIC(1)

OPA4277-SP
UNITHFR (CFP) JDJ (CDIP)

14 PINS 28 PINS
RθJA Junction-to-ambient thermal resistance 26.7 66.3 °C/W

RθJC(top) Junction-to-case (top) thermal resistance 9.4 19.3 °C/W

RθJB Junction-to-board thermal resistance 10.4 35.9 °C/W

ψJT Junction-to-top characterization parameter 4.6 12.8 °C/W

ψJB Junction-to-board characterization parameter 10.2 34.1 °C/W

RθJC(bot) Junction-to-case (bottom) thermal resistance 2.9 3.8 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application 
report.
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5.5 Electrical Characteristics
at TJ = 25°C, VS = ±5 V to ±15 V, and RL = 2 kΩ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
OFFSET VOLTAGE

VOS Input offset voltage
TJ = 25°C, pre- and post-irradiated ±20 ±65

µV
TJ = –55°C to +125°C, pre-irradiated ±140

dVOS/dT Input offset voltage temperature drift TJ = –55°C to +125°C, pre-irradiated ±0.15 µV/°C

Input offset voltage long-term 
stability 0.2 µV/mo

PSRR Power-supply rejection ratio

VS = ±2 V to ±18 V,
TJ = 25°C, pre- and post-irradiated ±0.3 ±1

µV/V
VS = ±2 V to ±18 V,
TJ = –55°C to +125°C ±1

Channel separation dc 0.1 µV/V

INPUT BIAS CURRENT

IB Input bias current
TJ = –55°C to +125°C ±17.5

nA
TJ = 25°C, pre- and post-irradiated ±17.5

IOS Input offset current
TJ = –55°C to +125°C ±17.5

nA
TJ = 25°C, pre- and post-irradiated ±17.5

NOISE

Input voltage noise ƒ = 0.1 to 10 Hz 0.22 µVpp

Input voltage noise density

ƒ = 10 Hz 12

nV/√ Hz
ƒ = 100 Hz 8

ƒ = 1 kHz 8

ƒ = 10 kHz 8

in Input noise current density ƒ = 1 kHz 0.2 fA/√ Hz

INPUT VOLTAGE

VCM Common-mode voltage range TJ = 25°C, pre- and post-irradiated (V–) + 2 (V+) – 2 V

CMRR Common-mode rejection ratio

(V–) + 2 V < VCM < (V+) – 2 V,
TJ = 25°C, pre- and post-irradiated, 
JDJ package and KGD

114 140

dB

(V–) + 2 V < VCM < (V+) – 2 V,
TJ = –55°C to +125°C,
JDJ package and KGD

114

(V–) + 2 V < VCM < (V+) – 2 V,
TJ = 25°C, pre- and post-irradiated, 
HFR package

100 121

(V–) + 2 V < VCM < (V+) – 2 V,
TJ = –55°C to +125°C, HFR 
package

100

INPUT IMPEDANCE

Differential 100 || 3 MΩ || pF

Common mode (V–) + 2 V < VCM < (V+) – 2 V 250 || 3 GΩ || pF

FREQUENCY RESPONSE
GBW Gain-bandwidth product 1 MHz

SR Slew rate 0.8 V/µs

Settling time
0.1%, 10-V step, VS = ±15 V, G = 1 14

µs
0.01%, 10-V step, VS = ±15 V, G = 1 16
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5.5 Electrical Characteristics （续）
at TJ = 25°C, VS = ±5 V to ±15 V, and RL = 2 kΩ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
THD + N Total harmonic distortion + noise 1 kHz, G = 1, VO = 3.5 Vrms 0.002%
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5.5 Electrical Characteristics （续）
at TJ = 25°C, VS = ±5 V to ±15 V, and RL = 2 kΩ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
OPEN-LOOP GAIN

AOL Open-loop voltage gain

VO = (VO–) + 0.5 V to (VO+) – 1.2 
V,
RL = 10 kΩ

140

dB

VO = (VO–) + 1.5 V to (VO+) – 1.5 
V,
RL = 2 kΩ, TJ = 25°C,
pre- and post-irradiated,
JDJ package and KGD

118 134

VO = (VO–) + 1.5 V to (VO+) – 1.5 
V,
RL = 2 kΩ, TJ = –55°C to +125°C, 
JDJ package and KGD

118 134

VO = (VO–) + 1.5 V to (VO+) – 1.5 
V,
RL = 2 kΩ, TJ = 25°C,
pre- and post-irradiated,
HFR package

100 123

VO = (VO–) + 1.5 V to (VO+) – 1.5 
V,
RL = 2 kΩ, TJ = –55°C to +125°C, 
HFR package

100 123

VO = (VO–) + 3.4 V to (VO+) – 3.4 
V,
RL = 600 Ω, VS = ±7 V, TJ = 25°C,
pre- and post-irradiated,
JDJ package and KGD

118 134

VO = (VO–) + 3.4 V to (VO+) – 3.4 
V,
RL = 600 Ω, VS = ±7 V,
TJ = –55°C to +125°C,
JDJ package and KGD

118 134

VO = (VO–) + 3.4 V to (VO+) – 3.4 
V,
RL = 600 Ω, VS = ±7 V, TJ = 25°C,
pre- and post-irradiated,
HFR package

90 114

VO = (VO–) + 3.4 V to (VO+) – 3.4 
V,
RL = 600 Ω, VS = ±7 V,
TJ = –55°C to +125°C, HFR 
package

90 114

OUTPUT

VO Output voltage

RL = 10 kΩ, TJ = 25°C,
pre- and post-irradiated (V–) + 0.5 (V+) – 1.2

V

RL = 10 kΩ, TJ = –55°C to +125°C (V–) + 0.5 (V+) – 1.2

RL = 2 kΩ, TJ = 25°C,
pre- and post-irradiated (V–) + 1.5 (V+) – 1.5

RL = 2 kΩ, TJ = –55°C to +125°C (V–) + 1.5 (V+) – 1.5

TJ = 25°C, RL = 600 Ω,
pre- and post-irradiated (V–) + 3.4 (V+) – 3.4

RL = 600 Ω, VS = ±7 V,
TJ = –55°C to +125°C (V–) + 3.4 (V+) – 3.4
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5.5 Electrical Characteristics （续）
at TJ = 25°C, VS = ±5 V to ±15 V, and RL = 2 kΩ (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
ISC Short-circuit current ±35 mA

CLOAD Capacitive load drive ƒ = 350 kHz, IO = 0 mA See 节 5.6

POWER SUPPLY

IQ Quiescent current per amplifier
IO = 0 mA, TJ = 25°C,
pre- and post-irradiated ±790 ±850

µA
IO = 0 mA, TJ = –55°C to +125°C ±900

OPA4277-SP
ZHCSFU2B – DECEMBER 2016 – REVISED NOVEMBER 2024 www.ti.com.cn

10 提交文档反馈 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: OPA4277-SP
English Data Sheet: SBOS771

https://www.ti.com.cn/product/cn/opa4277-sp?qgpn=opa4277-sp
https://www.ti.com.cn/cn/lit/pdf/ZHCSFU2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSFU2B&partnum=OPA4277-SP
https://www.ti.com.cn/product/cn/opa4277-sp?qgpn=opa4277-sp
https://www.ti.com/lit/pdf/SBOS771


5.6 Typical Characteristics
at TJ = 25°C, VS = ±15 V, RL = 2 kΩ, and pre-irradiated (unless otherwise noted)
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图 5-1. Open-Loop Gain and Phase vs Frequency
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图 5-2. Power Supply and Common-Mode Rejection vs 
Frequency
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图 5-3. Input Noise and Current Noise Spectral Density vs 
Frequency

1 s/div

5
0

 n
V

/d
iv

Noise signal is bandwidth limited to lie between 0.1 Hz and 10 Hz

图 5-4. Input Noise Voltage vs Time
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Other combinations yield similar or improved rejection.

图 5-5. Channel Separation vs Frequency
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图 5-6. Total Harmonic Distortion + Noise vs Frequency
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5.6 Typical Characteristics (continued)
at TJ = 25°C, VS = ±15 V, RL = 2 kΩ, and pre-irradiated (unless otherwise noted)

–75 –50 –25 0 25 50 75 100 125

160

150

140

130

120

110

100

A
O

L
, 
C

M
R

, 
P

S
R

 (
d

B
)

Temperature (°C)

CMR

AOL

PSR

 

图 5-7. AOL, CMR, PSR vs Temperature
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图 5-8. Input Bias Current vs Temperature

–75 –50 –25 0 25 50 75 100 125

1000

950

900

850

800

750

700

650

600

550

500

Q
u

ie
s
c
e

n
t 

C
u

rr
e

n
t 

(µ
A

)

100

90

80

70

60

50

40

30

20

10

0

S
h

o
rt

-C
ir
c
u

it
 C

u
rr

e
n

t 
(m

A
)

Temperature (°C)

+ISC

–ISC

±IQ

 
 
 

图 5-9. Quiescent Current and Short-Circuit Current vs 
Temperature
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图 5-10. Change in Input Bias Current vs Power Supply Voltage
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图 5-12. Quiescent Current vs Supply Voltage
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5.6 Typical Characteristics (continued)
at TJ = 25°C, VS = ±15 V, RL = 2 kΩ, and pre-irradiated (unless otherwise noted)
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图 5-14. Maximum Output Voltage vs Frequency
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图 5-15. Output Voltage Swing vs Output Current
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图 5-16. Small-Signal Overshoot vs Load Capacitance
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5.6 Typical Characteristics (continued)
at TJ = 25°C, VS = ±15 V, RL = 2 kΩ, and pre-irradiated (unless otherwise noted)
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6 Detailed Description
6.1 Overview
The OPA4277-SP precision operational amplifier replaces the industry standard LM124-SP. The OPA4277‑SP 
offers improved noise, wider output voltage swing, and is twice as fast with half the quiescent current. Features 
include ultra-low offset voltage and drift, low bias current, high common-mode rejection, and high power-supply 
rejection.

6.2 Functional Block Diagram

+IN

–IN

+

–
OUT

Compensation

Input Bias Current 

Cancellation

Input Bias Current 

Cancellation

6.3 Feature Description
The OPA4277-SP operates from ±2-V to ±18-V supplies with excellent performance. Unlike most operational 
amplifiers that are specified at only one supply voltage, the OPA4277-SP precision operational amplifier is 
specified for real-world applications; a single limit applies over the ±5-V to ±15-V supply range. High 
performance is maintained as the amplifier swings to the specified limits. Because the initial offset voltage is so 
low (±50-µV, max), user adjustment is usually not required.

6.3.1 Input Protection

The inputs of the OPA4277-SP are protected with 1-kΩ series input resistors and diode clamps. The inputs can 
withstand ±30-V differential inputs without damage. The protection diodes conduct current when the inputs are 
overdriven. The conducting current can disturb the slewing behavior of unity-gain follower applications, but does 
not damage the operational amplifier.

+

±

1 k
 

1 k


图 6-1. OPA4277-SP Input Protection
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6.3.2 Input Bias Current Cancellation

The input stage base current of the OPA4277-SP is internally compensated with an equal and opposite 
cancellation circuit. The resulting input bias current is the difference between the input stage base current and 
the cancellation current. This residual input bias current can be positive or negative.

When the bias current is canceled in this manner, the input bias current and input offset current are 
approximately the same magnitude. As a result, using a bias current cancellation resistor is not necessary, as is 
often done with other operational amplifiers. 图  6-2 (a) shows an op amp with an external bias current 
cancellation resistor and (b) shows the OPA4277-SP which requires no external bias current cancellation 
resistor. Be aware that a resistor added to cancel input bias current errors can actually increase offset voltage 
and noise.

Op Amp

(a)

OPA4277-SP

(b)

No bias current

cancellation resistor

(see text)

Conventional op amp with external bias

current cancellation resistor.

OPA4277-SP with no external bias

current cancellation resistor.

R2

R1

R2

R1

RB = R2 || R1

Copyright © 2016, Texas Instruments Incorporated

图 6-2. Input Bias Current Cancellation

6.4 Device Functional Modes
The OPA4277-SP has a single functional mode and is operational when the power-supply voltage, (V+) – (V–), 
is less than or equal to 36 V and greater than or equal to 4 V.
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7 Application and Implementation

备注

以下应用部分中的信息不属于 TI 器件规格的范围，TI 不担保其准确性和完整性。TI 的客 户应负责确定

器件是否适用于其应用。客户应验证并测试其设计，以确保系统功能。

7.1 Application Information
The OPA4277-SP is unity-gain stable and free from unexpected output phase reversal, making this device easy 
to use in a wide range of applications. Applications with noisy or high-impedance power supplies can require 
decoupling capacitors close to the device pins. In most cases, 0.1-µF capacitors are adequate.

7.2 Typical Application
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2RF

R

50 Ω

1 kΩ

RF
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VLIN

RCM = 1250 Ω

0.01 µF
Copyright © 2016, Texas Instruments Incorporated

图 7-1. Thermocouple Low-Offset, Low-Drift Loop Measurement With Diode Cold Junction Compensation

7.2.1 Design Requirements

For the thermocouple low-offset, low-drift loop measurement with diode cold junction compensation shown in 图 
7-1, a gain of 50 is desired.
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7.2.2 Detailed Design Procedure

方程式 1 calculates the resistor values needed for a gain of 50. 表 7-1 lists the design parameters.

F2R
G 1 50

R
 �  

(1)

表 7-1. Design Parameters
DESIGN PARAMETER EXAMPLE VALUE

RF 10 kΩ

R 412 Ω

7.2.3 Application Curve
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图 7-2. Warm-Up Offset Voltage Drift

7.3 Power Supply Recommendations
The OPA4277-SP operates from ±2-V to ±18-V supplies with excellent performance. Unlike most operational 
amplifiers that are specified at only one supply voltage, the OPA4277-SP is specified for real-world applications; 
a single limit applies over the ±5-V to ±15-V supply range. Thus, operating at VS = ±10 V has the same specified 
performance as using ±15-V supplies. In addition, key parameters are specified over the temperature range of –
55°C to +125°C. Most behavior remains unchanged through the full operating voltage range (±2 V to ±18 V). 
Parameters that vary significantly with operating voltage or temperature are shown in the Typical Characteristics 
curves.
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7.4 Layout
7.4.1 Layout Guidelines

The OPA4277-SP has very-low offset voltage and drift. To achieve highest performance, optimize circuit layout 
and mechanical conditions. Offset voltage and drift can be degraded by small thermoelectric potentials at the 
operational amplifier inputs. Connections of dissimilar metals generate thermal potential, which can degrade the 
ultimate performance of the OPA4277-SP. Cancel these thermal potentials by making sure that the potentials are 
equal in both input terminals.

• Keep the thermal mass of the connections made to the two input terminals similar.
• Locate heat sources as far as possible from the critical input circuitry.
• Shield operational amplifier and input circuitry from air currents such as cooling fans.

7.4.2 Layout Example

VOUT A

VOUT B VOUT C
  

RFBRGB

V+IN B

V+

C1

RFARGA

V+IN A

GND

GND

GND

RFC RGC

V+IN C

1

2

3

4

5

6

7

14

13

12

11

10

9

8

V–

C2

RFD RGD

VOUT D
  

V+IN D

GND

GND

GND

To minimize leakage, use 

ground pours or guard 

traces to shield the input 

signal pins

Place bypass capacitors as 

close to IC as possible

Package backside is non-metalized  

图 7-3. Board Layout Example
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8 Device and Documentation Support
8.1 接收文档更新通知

要接收文档更新通知，请导航至 ti.com 上的器件产品文件夹。点击通知 进行注册，即可每周接收产品信息更改摘

要。有关更改的详细信息，请查看任何已修订文档中包含的修订历史记录。

8.2 支持资源

TI E2E™ 中文支持论坛是工程师的重要参考资料，可直接从专家处获得快速、经过验证的解答和设计帮助。搜索

现有解答或提出自己的问题，获得所需的快速设计帮助。

链接的内容由各个贡献者“按原样”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。

8.3 Trademarks
TI E2E™ is a trademark of Texas Instruments.
所有商标均为其各自所有者的财产。

8.4 静电放电警告

静电放电 (ESD) 会损坏这个集成电路。德州仪器 (TI) 建议通过适当的预防措施处理所有集成电路。如果不遵守正确的处理

和安装程序，可能会损坏集成电路。

ESD 的损坏小至导致微小的性能降级，大至整个器件故障。精密的集成电路可能更容易受到损坏，这是因为非常细微的参

数更改都可能会导致器件与其发布的规格不相符。

8.5 术语表

TI 术语表 本术语表列出并解释了术语、首字母缩略词和定义。
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• Added minimum valid supply voltage to description of Device Functional Modes and clarified that maximum 

power-supply voltage can equal 36 V...............................................................................................................16
• Deleted thermal pad recommendations from Layout Guidelines to accurately reflect packaged-

device characteristics....................................................................................................................................... 19
• Changed Figure 8-3, Board Layout Example, from a generic op-amp EVM layout to device-specific layout.. 19
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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)

5962L1620901V9A Active Production XCEPT (KGD) | 0 36 | JEDEC
TRAY (5+1)

Yes Call TI N/A for Pkg Type -55 to 125

5962L1620901V9A.A Active Production XCEPT (KGD) | 0 36 | JEDEC
TRAY (5+1)

Yes Call TI N/A for Pkg Type -55 to 125

5962L1620901VXA Active Production CDIP SB (JDJ) | 28 12 | TUBE Yes Call TI N/A for Pkg Type -55 to 125 5962L1620901VX
A

OPA4277-SP

5962L1620901VXA.A Active Production CDIP SB (JDJ) | 28 12 | TUBE Yes Call TI N/A for Pkg Type -55 to 125 5962L1620901VX
A

OPA4277-SP

5962L1620901VYC Active Production CFP (HFR) | 14 25 | TUBE Yes AU N/A for Pkg Type -55 to 125 5962L1620901VYC
OPA4277-SP

5962L1620901VYC.A Active Production CFP (HFR) | 14 25 | TUBE Yes AU N/A for Pkg Type -55 to 125 5962L1620901VYC
OPA4277-SP

 
(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.

 
 OTHER QUALIFIED VERSIONS OF OPA4277-SP :

• Catalog : OPA4277

• Enhanced Product : OPA4277-EP

 NOTE: Qualified Version Definitions:

• Catalog - TI's standard catalog product

• Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TUBE
 
 

L - Tube length
T - Tube  
height

W - Tube  
width

B - Alignment groove width
 
 
*All dimensions are nominal

Device Package Name Package Type Pins SPQ L (mm) W (mm) T (µm) B (mm)

5962L1620901VXA JDJ CDIP SB 28 12 506.98 15.24 12290 NA

5962L1620901VXA.A JDJ CDIP SB 28 12 506.98 15.24 12290 NA

5962L1620901VYC HFR CFP (HSL) 14 25 506.98 26.16 6220 NA

5962L1620901VYC.A HFR CFP (HSL) 14 25 506.98 26.16 6220 NA

Pack Materials-Page 1
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PACKAGE OUTLINE

C

A 7.85
7.35

B

10.724
10.224

25 MAX

6X 1.27

2X 7.62

8X 0.482
0.382

2.209 MAX

0.20
0.120.43 MAX (5.498)

(7.09)

(9.58)

4X (R0.51)

4224229/A   03/2018

CFP - 2.209 mm max heightHFR0014A
CERAMIC FLATPACK

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. This package is hermetically sealed with a metal lid. The lid is not connected to any lead.
4. The leads are gold plated.

0.2 C A B

1

7 8

14

SCALE  1.000

1

7 8

14

PIN 1 ID



重要通知和免责声明
TI“按原样”提供技术和可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资源，
不保证没有瑕疵且不做出任何明示或暗示的担保，包括但不限于对适销性、某特定用途方面的适用性或不侵犯任何第三方知识产权的暗示担
保。
这些资源可供使用 TI 产品进行设计的熟练开发人员使用。您将自行承担以下全部责任：(1) 针对您的应用选择合适的 TI 产品，(2) 设计、验
证并测试您的应用，(3) 确保您的应用满足相应标准以及任何其他功能安全、信息安全、监管或其他要求。
这些资源如有变更，恕不另行通知。TI 授权您仅可将这些资源用于研发本资源所述的 TI 产品的相关应用。 严禁以其他方式对这些资源进行
复制或展示。您无权使用任何其他 TI 知识产权或任何第三方知识产权。您应全额赔偿因在这些资源的使用中对 TI 及其代表造成的任何索
赔、损害、成本、损失和债务，TI 对此概不负责。
TI 提供的产品受 TI 的销售条款或 ti.com 上其他适用条款/TI 产品随附的其他适用条款的约束。TI 提供这些资源并不会扩展或以其他方式更改 
TI 针对 TI 产品发布的适用的担保或担保免责声明。
TI 反对并拒绝您可能提出的任何其他或不同的条款。IMPORTANT NOTICE

邮寄地址：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
版权所有 © 2025，德州仪器 (TI) 公司

https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com
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