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TUDI-CA3140/CA3140A

4.5MHz, BiMOS Operational Amplifier with MOSFET Input/Bipolar Output
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Features

@® MOSFET Input Stage
- Very High Input Impedance (ZIN) -1.5Ta(Typ)

- Very Low Input Current (Il ) -10pA (Typ) at £ 15V

- Wide Common Mode Input Voltage Range (VICR) - Can
be Swung 0.5V Below Negative Supply Voltage Rail

- Output Swing Complements Input Common

Mode Range

@ Directly Replaces Industry Type 741 in Most
Applicatins

® Pb-Free Plus Anneal Available (RoOHS Compliant)

Applications
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® Ground-Referenced Single Supply Amplifiers in Automobile and Portable Instrumentation

® Sample and Hold Amplifiers

® Long Duration Timers/Multivibrators (4 seconds-Minutes-Hours)

@ Photocurrent Instrumentation
@®Peak Detectors

@ Active Filters

@® Comparators

@ Interface in 5V TTL Systems and Other Low Supply Voltage Systems

@ All Standard Operational Amplifier Applications
® Function Generators

@®Tone Controls

® Power Supplies

@®Portable Instruments

@ Intrusion Alarm Systems
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The CA3140A and 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 CA3140A and CA3140 BiMOS operational amplifiers feature gate protected MOSFET (PMOQOS)
transistors in the input circuit to provide very high input impedance, very low input current, and
high speed performance. The CA3140A and CA3140 operate at supply voltage from 4V to 36V
(either single or dual supply). 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.

The CA3140A and CA3140 are intended for operation at supply voltages up to 36V (x 18V).
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Absolute Maximum Ratings Thermal Information

DC Supply Voltage (Between VV+ and V- Terminals) ......... 36V Thermal Resistance (Typical, Note 1) 044 (°CW)  0,c (°CW)

Differential Mode Input Voltage .. ........................ 8V PDIP Package*. . ................. 115 N/A

DC InputVolage - .. con cvonnss sus casnas (V+ +8V) To (V- -0.5V) SOIC Package - ::u cuecassasi svas 165 N/IA

Input Terminal Carent . . s coosssves s s i 1mA Maximum Junction Temperature (Plastic Package) ....... 150°C

Output Short Circuit Durationsc (Note 2) ... ........... Indefinite Maximum Storage Temperature Range. ... ...... -65°C to 150°C
Maximum Lead Temperature (Soldering 10s) .. .. ..... ... 300°C

Operating Conditions (SOIC - Lead Tips Only)

Temperature Range . . . ... .ooovveeeeeenen... -55°C to 125°C

*Pb-free PDIPs can be used for through hole wave solder process-
ing only. They are not intended for use in Reflow solder processing
applications.

CAUTION: Stresses abowve those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:
1. 844 is measured with the component mounted on a low effective thermal conductivity test board in free air. See Tech Brief TB379 for details

2. Short circuit may be applied to ground or to either supply.

Electrical Specifications  Vgyppyy = +15V, Ty = 25°C

TYPICAL VALUES
PARAMETER SYMBOL TEST CONDITIONS CA3140 | CA3140A | UNITS

Input Offset Voltage Adjustment Resistor Typical Value of Resistor 4.7 18 kQ
Between Terminals 4 and 5or4 and 1to
Adjust Max V|

Input Resistance R| 15 1.5 TOQ
Input Capacitance Ci 4 4 pF
Output Resistance Ro 60 60 (9]
Equivalent Wideband Input Noise Voltage eN BW = 140kHz, Rg = 1MQ 48 43 nv
(See Figure 27)
Equivalent Input Noise Voltage (See Figure 35) en Rg = 100Q f=1kHz 40 40 nVAHz
f= 10kHz 12 12 nVAHz
Short Circuit Current to Opposite Supply lomt Source 40 40 mA
lom- Sink 18 18 mA
Gain-Bandwidth Product, (See Figures 6, 30) fr 4.5 4.5 MHz
Slew Rate, (See Figure 31) SR 9 9 Vius
Sink Current From Terminal 8 To Terminal 4 to 220 220 pA
Swing Output Low
Transient Response (See Figure 28) tr Ry = 2kQ Rise Time 0.08 0.08 us
0s G 1000 Overshoot 10 10 %
Settling Time at 10Vp_p, (See Figure 5) tg R = 2kQ To 1mV 4.5 4.5 us
Cp = 100pF
Voltage Follower To 10mV e 4 HE

Electrical Specifications  For Equipment Design, at Vgypppy = £15V, Ty = 25°C, Unless Otherwise Specified

CA3140 CA3140A
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX | UNITS
Input Offset Voltage Viol - L5 15 - 2 5 mV/
Input Offset Current hol - 0.5 30 - 0.5 20 pA
Input Current I - 10 50 - 10 40 pA
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Electrical Specifications

For Equipment Design, at Vgyppry = 15V, Ta = 25°C, Unless Otherwise Specified (Continued)

CA3140 CA3140A
PARAMETER SYMBOL MIN TYP MAX MIN TYP MAX UNITS
Large Signal Voltage Gain (Note 3) AgL 20 100 - 20 100 - kVIV
(See Figures 6, 29) 36 100 _ 85 100 _ dB
Common Mode Rejection Ratio CMRR - 32 320 - 32 320 uViIv
ee Eioww) 70 90 - 70 90 - dB
Common Mode Input Voltage Range (See Figure 8) Vicr -15 -15.5t0 +125 11 -15 -15.5t0 +12.5 12 \%
Power-Supply Rejection Ratio, PSRR - 100 150 - 100 150 vAY
AV)o/AVg (See Figure 36) 76 30 _ - 80 i dB
Max Output Voltage (Note 4) Vom+ +12 13 - +12 13 -
(Bew Frgpen . ) Vou- -14 -14.4 - -14 -14.4 - \%
Supply Current (See Figure 32) I+ - 4 6 - 4 6
Device Dissipation Pp o 120 180 & 120 180 mwW
Input Offset Voltage Temperature Drift AVIo/IAT - 8 - - 6 - uv/oc
NOTES:
3. At Vg = 26Vp_p, +12V, -14V and R|_ = 2kQ.
4. At R = 2kQ.
Electrical Specifications For Design Guidance At V+ = 5V, V- = 0V, Ty = 25°C
TYPICAL VALUES
PARAMETER SYMBOL CA3140 CA3140A UNITS
Input Offset Voltage Viol 5 2 mv
Input Offset Current ol 0.1 0.1 pA
Input Current I 2 2 pA
Input Resistance Ry 1 1 TQ
Large Signal Voltage Gain (See Figures 6, 29) AgL 100 100 kv
100 100 dB
Common Mode Rejection Ratio CMRR 32 32 uViv
90 90 dB
Common Mode Input Voltage Range (See Figure 8) VICR -0.5 -0.5 V
26 26 \
Power Supply Rejection Ratio PSRR 100 100 uViv
Wialve 80 80 dB
Maximum Output Voltage (See Figures 2, 8) Vom+ 3 3 Y
Vowu- 0.13 0.13 v
Maximum Output Current: Source lom+ 10 10 mA
Sink lom- 1 1 mA
Slew Rate (See Figure 31) SR 7 74 Vius
Gain-Bandwidth Product (See Figure 30) fr 3.7 37 MHz
Supply Current (See Figure 32) I+ 1.6 1.6 mA
Device Dissipation Pp 8 8 mw
Sink Current from Terminal 8 to Terminal 4 to Swing Output Low 200 200 uA
WWW.SZTDBDT.COM
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Order information
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Order Number Package Package Quantity Olrn'l?;:i:grk
CA3140AEZ-TUDI DIP8 Tube,50,A box of 2000 CA3140AEZ
CA3140AMZ96-TUDI SOP8 Tape,Reel, 2500 CA3140AMZ96
CA3140EZ-TUDI DIP8 Tube,50,A box of 2000 CA3140EZ
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Package SOP8
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! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
WWW.SZTDBDT.COM

11




TSR

Tudi Semiconductor

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.

WWW.SZTDBDT.COM
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