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2.Features

Gain Bandwidth Product: 1 MHz (typical)

Rail-to-Rail Input/Output

Supply Voltage: 1.8V to 6.0V

Supply Current: IQ = 100 µA (typical)

Phase Margin: 90° (typical)

Temperature Range:

- Industrial: -40°C to +85°C

- Extended: -40°C to +125°C

Available in Single, Dual and Quad Packages

3.Applications

Portable Equipment

Photodiode Amplifier

Analog Filters

Notebooks and PDAs

Battery-Powered Systems

1.Description

MCP6001/2/4 family of operational amplifiers 

(op amps) is specifically designed for 

general-purpose applications. This family has a 1

MHz Gain Bandwidth Product (GBWP) and 90°

phase margin (typical). It also maintains 45° 

phase margin (typical) with a 500 pF 

capacitive load. This family operates from a 

single supply voltage as low as 1.8V, while 

drawing 100 µA (typical) quiescent current.

Additionally, the MCP6001/2/4 supports rail-

torail input and output swing, with a common 

mode input voltage range of VDD + 300 mV to 

VSS – 300 mV. 

The MCP6001/2/4 family is available in the 

industrial and extended temperature ranges, with 

a power supply range of 1.8V to 6.0V.

UMW MCP600x
1 MHz, Low-Power Op Amp
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4.Pinning information

5.Typical Application
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6.Absolute Maximum Ratings (1)

ValueParameter

VDD – VSS

Current at Analog Input Pins (VIN+, VIN-)

Analog Inputs (VIN+, VIN-)

All Other Inputs and Outputs

Difference Input Voltage

Output Short-Circuit Current

Current at Output and Supply Pins

Storage Temperature

Maximum Junction Temperature (TJ)

ESD Protection On All Pins (HBM; MM)

Notice: 

(1) Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a 

stress rating only and functional operation of the device at those or any other conditions above those indicated in the operational

listings of this specification is not implied. Exposure to maximum rating conditions for extended periods may affect device 

reliability.

7V

±2mA

VSS – 1.0V to VDD + 1.0V

VSS – 0.3V to VDD + 0.3V

|VDD – VSS|

Continuous

±30mA

-65°C to +150°C

+150°C

≥4kV; 200V
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Input Offset

Input Offset Voltage

Input Offset Drift with Temperature

Power Supply Rejection Ratio

Input Bias Current and lmpedance

Input Bias Current:

Industrial Temperature

Extended Temperature

Input Offset Current

Common Mode input impedance

Differential input lmpedance

Common Mode

Common Mode Input Range

Common Mode Rejection Ratio

Open-Loop Gain

DC Open-Loop Gain (Large Signal)

Output

Maximum Output Voltage Swing

Power Supply

Supply Voltage

Quiescent Current per Amplifer

Output Short Circuit Current ISC

TA=+25°C, VDD=+1.8V to +5.5V,VSS=GND,VCM=VDD/2,VL=VDD/2,RL=10kΩ to VL,and VOUT≈VDD/2 (refer to Figure 1-1).

VCM=VSS (Note 1)

TA=-40°C to +125°C, VCM=VSS

VCM=VSS

TA=+85°C

TA=+125°C

VCM=-0.3V to 5.3V, VDD=5V

VOUT=0.3V to VDD-0.3V, VCM=VSS

VDD=5.5V, 0.5V Input Overdrive

VDD=1.8V

VDD=5.5V

Note 2

IO=0, VDD=5.5V, VCM=5V

Symbol Conditions Min Typ Max UnitsParameter

VOS

ΔVOS/ΔTA

PSRR

IB

IOS

ZCM

ZDIFF

VCMR

CMRR

AOL

VOL, VOH

VDD

IQ

-4.5

VSS-0.3

60

88

VSS+25

1.8

50

±2

86

±1

19

1100

±1

1013||6

1013||3

76

112

±6

±23

100

4.5

VDD+0.3

VDD-25

6

170

mV

µV/°C

dB

pA

pA

pA

pA

Ω||pF

Ω||pF

V

dB

dB

mV

mA

mA

V

µA

7.1 DC Electrical Characteristics
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AC Response

Gain Bandwidth Product

Phase Margin

Slew Rate

Noise

Input Noise Voltage

Input Noise Voltage Density

Input Noise Current Density

TA=+25°C, VDD=+1.8V to +5.5V, VSS=GND, VCM=VDD/2, VL=VDD/2, VOUT≈VDD/2, RL=10kΩ to VL, and CL=60pF 
(refer to Figure 1-1).

G=+1V/V

f=0.1Hz to 10Hz

f=1kHz

f=1kHz

Symbol Conditions Min Typ Max UnitsParameter

GBWP

PM

SR

Eni

eni

ini

1

90

0.6

6.1

28

0.6

MHz

°C

V/µs

µVp-p

nV/√Hz

fA/√Hz

7.2 AC Electrical Characteristics
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Temperature Ranges

Industrial Temperature Range

Extended Temperature Range

Operating Temperature Range

Storage Temperature Range

Thermal Package Resistances

Thermal Resistance, 5L-SC70

Thermal Resistance, 5L-SOT-23

Thermal Resistance,8L-SOP(150 mil)

Thermal Resistance, 14L-SOP

Thermal Resistance, 14L-TSSOP

Unless otherwise indicated, VDD=+1.8V to +5.5V and VSS=GND.

Note: The industrial temperature devices operate over this extended temperature range, but with reduced performance. In any 

case, the internal Junction Temperature (TJ) must not exceed the Absolute Maximum specification of +150°C.

Note

Symbol Conditions Min Typ Max UnitsParameter

TA

TA

TA

TA

θJA

θJA

θJA

θJA

θJA

-40

-40

-40

-65

331

256

163

120

100

85

125

125

150

°C

°C

°C

°C

°C/W

°C/W

°C/W

°C/W

°C/W

7.3 Electrical Characteristics
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Input Offset Voltage (mV)

Figure 1: Input Offset Voltage.
Figure 2: Input Offset Voltage vs. 

Common-Mode Input Voltage at VDD = 1.8V.

Common Mode Input Voltage (V)

Input Offset Voltage Drift; TC1 (µV/°C)

Figure 3: Input Offset Voltage Drift.

Common Mode Input Voltage (V)

Figure 4: Input Offset Voltage vs. 
Common-Mode Input Voltage at VDD = 5.5V.

Input Offset Quadratic Temp. Co.;TC2 (µV/°C2)

Figure 5: Input Offset Quadratic Temp. Co.

Output Voltage (V)

Figure 6: Input Offset Voltage vs. Output Voltage.

8.1 Typical Characteristic
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Figure 7: Input Bias Current at +85°C. Figure 8: PSRR, CMRR vs. Frequency.

 Frequency (Hz)

Input Bias Current (pA)

Figure 9: Input Bias Current at +125°C.

Frequency (Hz)

Figure 10: Open-Loop Gain, Phase vs. Frequency.

Ambient Temperature (°C)

Figure 11: CMRR, PSRR vs. Ambient Temperature.

Frequency (Hz)

Figure 12: Input Noise Voltage Density vs. Frequency.

8.2 Typical Characteristic

0%

2%

4%

6%

8%

10%

12%

14%

0 3 6 9 12 15 18 21 24 27 30

1230 Samples
VDD = 5.5V
VCM = VDD
TA = +85°C

0%
5%

10%
15%
20%
25%
30%
35%
40%
45%
50%
55%

0

15
0

30
0

45
0

60
0

75
0

90
0

10
50

12
00

13
50

15
00

605 Samples
VDD = 5.5V
VCM = VDD
TA = +125°C

70

75

80

85

90

95

100

-50 -25 0 25 50 75 100 125

PSRR (VCM = VSS)

CMRR (VCM = -0.3V to +5.3V)

VDD = 5.0V

20

30

40

50

60

70

80

90

100

1.E+01 1.E+02 1.E+03 1.E+04 1.E+05

PSRR+

CMRR

PSRR–

VCM = VSS

10 100 1k 10k 100k

-20

0

20

40

60

80

100

120

1.E- 1.E+ 1.E+ 1.E+ 1.E+ 1.E+ 1.E+ 1.E+ 1.E+
-210

-180

-150

-120

-90

-60

-30

0

0.1 1 10 100 10k 100k 1M 10M

Phase

Gain

1k

VCM = VSS

10

100

1,000

1.E-01 1.E+0 1.E+0 1.E+0 1.E+0 1.E+0 1.E+00.1 101 100 10k1k 100k



UTD Semiconductor Co.,Limited
May.2025 9 of 17

www.umw-ic.com UMW MCP600x
1 MHz, Low-Power Op Amp

S
ho

rt 
C

irc
ui

t C
ur

re
nt

 M
ag

ni
tu

de
 

(m
A

)

O
ut

pu
t V

ol
ta

ge
 (2

0 
m

V
/d

iv
)

O
ut

pu
t V

ol
ta

ge
 H

ea
dr

oo
m

 (m
V)

O
ut

pu
t V

ol
ta

ge
 (V

)

Q
ui

es
ce

nt
 C

ur
re

nt
 p

er
 a

m
pl

ifi
er

 (µ
A)

S
le

w
 R

at
e 

(V
/µ

s)
Power Supply Voltage (V)

Figure 13: Output Short-Circuit Current vs. 
Power Supply Voltage. Figure 14: Small-Signal, Noninverting Pulse Response.
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Figure 15: Output Voltage Headroom 
vs. Output Current Magnitude.
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Figure 16: Large-Signal, Noninverting Pulse Response.
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Figure 17: Quiescent Current vs. Power Supply Voltage.

Ambient Temperature (°C)

Figure 18: Slew Rate vs. Ambient Temperature.

8.3 Typical Characteristic
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Figure 19: Output Voltage Swing vs. Frequency. Figure 20: The MCP6001/2/4 Show No Phase Reversal.
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8.4 Typical Characteristic
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e

EE1

D

c

L

θ

AA2

A1b

DIMENSIONS (mm are the original dimensions)

Min
Max

1.350 0.000 1.350 0.330 0.170 4.700 3.800 5.800 1.270 0°0.400

1.750 0.100 1.550 0.510 0.250 5.100 4.000 6.200 BSC 8°1.270

Symbol A A1 A2 b c D E E1 e L θ

9.1 SOP-8 Package Outline Dimensions
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9.2 SOP-14 Package Outline Dimensions

D

E1 E

e
b A1

A3

A2 A

h θ

C

L L1

0.25

8°

0°

θ

DIMENSIONS (mm are the original dimensions)

Min
Max

0.05 1.35 0.65 0.203 0.17 8.45 5.80 3.80 0.25

1.75

-

0.25 1.55 0.75 0.305 0.25 8.85 6.20 4.00 0.501.30

1.24

Symbol A A1 A2 A3 b C D E E1 e h

0.40

0.80

L

Min
Max 1.10

1.00

Symbol L1
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9.3 SC70-5 Package Outline Dimensions

D

e1
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E1

θ
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c

A1

A2 A

L1

b

0.20

DIMENSIONS (mm are the original dimensions)

Min
Max

0.00 0.90 0.15 0.08 2.05 1.15 2.15 0.65 0.26
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0.10 1.00 0.35 0.15 2.25 1.35 2.45 TYP 0.461.40

1.20

Symbol A A1 A2 b c D E E1 e e1 L

7°

REF.

θ
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9.4 SOT23-5 Package Outline Dimensions

D

b

E E1

e

e1

θ

0.2

L

c

A2 A

A1

DIMENSIONS (mm are the original dimensions)

Min
Max

1.050 0.000 1.050 0.300 0.100 2.820

3.020

1.500 0.950 1.800 0°

1.250 0.100 1.150 0.500 0.200 1.700 BSC
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2.000 8°

Symbol A A1 A2 b c D E1 E e e1 L θ
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9.5 TSSOP-14 Package Outline Dimensions

8°

0°

θ

D
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b(14x) e(12x) A A

E

0.250

θ

L1

L

A1
A2A

BASE METAL

WITH PLATING

b1c1c

b

DIMENSIONS (mm are the original dimensions)

Min
Max

0.05 0.90 0.20 0.19 0.13 0.120 4.90 6.20 0.65

1.20

-

0.15 1.05 0.28 0.25 0.17 0.14 5.10 6.60 BSC4.50

4.30

Symbol A A1 A2 b b1 c c1 D E E1 e

0.85

1.15

L1

Min
Max 0.75

0.45

Symbol L
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10.Ordering information

Package Base QTY Delivery ModeMarkingOrder Code

UMW MCP6001T-I/OT

UMW MCP6001T-E/OT

UMW MCP6001T-I/LT

UMW MCP6002T-I/SN

UMW MCP6002T-E/SN

UMW MCP6004T-I/SL

UMW MCP6004T-E/SL

UMW MCP6004T-/ST

UMW MCP6004T-E/ST

SOT23-5

SOT23-5

SC70-5

SOP-8

SOP-8

SOP-14

SOP-14

TSSOP-14

TSSOP-14

SOT23-5 SOP-14/TSSOP-14

AA07

CDXX

AAXX

MCP6002

MCP6002

MCP6004

MCP6004

6004T

6004T

3000

3000

3000

2500

2500

2500

2500

4000

4000

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

Tape and reel

MCP6002
UMW yyww

y: Year Code
yy: Year Code
ww: Week Code

AA07
UMW yww

SC70-5

SOP-8

AA27
UMW yww

6004T
UMW yww



UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version 

of product documentation and verify the completeness and currency of the information before placing an order.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied, 

by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective 

owners.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United 

States, the United Kingdom, the European Union, and other relevant countries, regions, and international 

organizations.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining 

applications, nor for any other applications where product failure could result in personal injury or death. If customers 

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the 

entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are 

responsible for adhering to safety standards and implementing safety measures during system design, prototyping, 

and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or 

property damage.
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