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Features 

 

A

● Low power consumption: 5 mA per amplifier 
● Wide common-mode input voltage range 
● Wide differential-mode input voltage range 
● Low input bias current: 50 pA 
● Low input offset current: 30 pA
● Output short-circuit protection 
● High conversion rate: 9 V/μs 
● High gain-bandwidth product: 4.5 MHz

pplication

● Ground-Referenced Single Supply Amplifiers in Automobile and Portable Instrumentation
● Long Duration Timers/Multivibrators(µseconds-Minutes-Hours)
● Interface in 5V TTL Systems and Other Low Supply Voltage Systems
● All Standard Operational Amplifier Applications
● Photocurrent Instrumentation
● Sample and Hold Amplifiers
● Function Generators
● Tone Controls
● Power Supplies
● Portable Instruments

Description

The CA3140 are integrated circuit operational amplifiers that combine the advantages of high 
voltage PMOS transistors with high voltage bipolar transistors on a single monolithic chip.
The CA3140 BiMOS operational amplifiers feature gate protected MOSFET (PMOS) transistors in 
the input circuit to provide very high input impedance, very low input current, and high speed 
performance. These operational amplifiers are internally phase compensated to achieve stable 
operation in unity gain follower operation, and additionally, have access terminal for a 
supplementary external capacitor if additional frequency roll-off is desired. Terminals are also 
provided for use in applications requiring input offset voltage nulling. The use of PMOS field 
effect transistors in the input stage results in common mode input voltage capability down to 0.
5V below the negative supply terminal, an important attribute for single supply applications. The
 output stage uses bipolar transistors and includes built-in protection against damage from load 
terminal short circuiting to either supply rail or to ground.

● Intrusion Alarm Systems
● Peak Detectors
● Active Filters
● Comparators
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Pin number Pin Name I/O  describe

1 OFFSET NULL I Bias (Zeroing terminal)

2 INV.INPUT I Inverting input

3 NON-INV.INPUT I Non-inverting input

4 V- P Negative power supply

5 OFFSET NULL I Bias (Zeroing terminal)

6 OUTPUT O Output

7 V+ P Positive power supply

8 STROBE I Enable terminal

Functional Block D

Pin Description

iagram 

Note: Only the CA3140 features OFFSET NULL and STROBE pins.
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Electrical characteristics 
(unless otherwise specified: V+ = 15 V, V- = -15 V, TA = 25°C)

Parameter Identification Test conditions
CA3140

UNIT
MIN TYP MAX

Input offset voltage VIO - ±3 ±6 mV
Input offset voltage drift △VIO/△T - 10 - μV/ ℃

Input offset current lIO - ±5 ±30 pA

Input bias current IIB - ±10 ± 50 pA
Large-signal voltage gain
Common-mode rejection 

AOL 70 100 - dB

ratio
CMRR 70 90 - dB

 supply rejection ratio PSRR 76 100 - dB

Maximum output voltage
VOM+
VOM

12 12.8 - V
- -14 -14.4 - V

Input resistance RI - 1 - TΩ
Input capacitance CI - 4 - pF
Output resistance Ro

Equivalent bandwidth 
- 60 - Ω

input noise voltage
eN BW=140kHz,Rs=1MΩ - 48 - μ V

Equivalent Input Noise 
Voltage

eN Rs=100Ω
f=1kHz - 40 - nV/√Hz
f=10kHz - 12 - nV/√Hz

Input offset voltage 
adjustment resistor

/

Typical resistancevalue
 between pins 4&5 or 

4&1 used to adjust 
maximum V1o (only 

for CA3140)

- 4.7 - kΩ

When the output goes low,
 the sink current flowing 

into pin 4 from pin 8
lsink (Target onlyCA3140) - 220 - μA

Short-circuit current of the
 reverse power supply

lOM+ Source - 45 - mA

lOM- Sink - 18 - mA

Gain-bandwidth product; GBWP - 4.5 - MHz
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Parameter Identification value

Power supply voltage Vcc ±18V

Differential input voltage ViD ± 8V

Input current IIn 1 mA

Maximum operating junction temperature Tj 150℃

Storage temperature Ts -65～+150℃

Lead temperature (soldering, 10s） Tw 260℃

Positive supply V+ +5 +15 V

Negative supply V- -5 -15 V

Common-mode input 
voltage

VCM (V- )+4 (V +)-4 V

Operating temperature 
range

TA -40 +85 ℃

Operating junction 
temperature

TJ -40 +125 ℃

Parameter Symbol MIN MAX UNIT

Extreme operating conditions (unless otherwise specified, TA = 25°C)

Recommended working conditions (unless otherwise specified, T = 25°C)

Electrical characteristics (unless otherwise specified: V+ = 15 V, V- = -15 V, TA = 25°C)

I+ - 5 - mA
Power Current 
(per Channel)

To 10mV - 1.4 - μs

The setup time at
 10Vp-p

ts

RL=2kΩ,CL=
100pFVolta 
ge Follower

To 1mV - 4.5 - μs

OS Overshoot - 10 - %
Dynamic 
response

tr RL L==2kΩ,C
100pF

Rise time - 0.08 - μs
 conversion rate SR - 9 - V/μs

MIN TYP MAX
Parameter Identification Test conditions UNIT

CA3140
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Characteristic Curve

Figure 2: Relationship between input current and ambient temperature

Figure 1: Relationship between open-loop voltage gain and phase versus frequency
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Figure 4: Relationship between common-mode rejection ratio and frequency
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Figure 3: Relationship between maximum output voltage amplitude and frequency

第7页,共13页



WWW.SZTDBDT.COM

Typical Applications

Figure 5: Basic Single-Source Voltage Regulator

Figure 6: Broadband Output Amplifier

Figure 7   Super Scan Function Generator
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Figure 8: Precision Differential Amplifier

Figure 9: Dual-Level Detector
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Package SOP8
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Package DIP8
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*Pb-free PDIPs can be used for through hole wave solder processing only. They are not intended for use in Reflow solder processing applications.
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Order information
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Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.
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