Microchier MCP6271/1R/2/3/4/5

170 uA, 2 MHz Rail-to-Rail Op Amp

Features

¢ Gain Bandwidth Product: 2 MHz (typical)
* Supply Current: I = 170 pA (typical)
« Supply Voltage: 2.0V to 6.0V
 Rail-to-Rail Input/Output
« Extended Temperature Range: —40°C to +125°C
« Available in Single, Dual and Quad Packages
» Parts with Chip Select (@)
- Single (MCP6273)
- Dual (MCP6275)

Applications

¢ Automotive

« Portable Equipment

« Photodiode Amplifier

* Analog Filters

» Notebooks and PDAs

» Battery Powered Systems

Available Tools

* SPICE Macro Models

« FilterLab® Software

¢ Mindi™ Circuit Designer & Simulator

* MAPS (Microchip Advanced Part Selector)

« Analog Demonstration and Evaluation Boards
* Application Notes

Package Types

Description

The Microchip Technology Inc. MCP6271/1R/2/3/4/5
family of operational amplifiers (op amps) provide wide
bandwidth for the current. This family has a 2 MHz
Gain Bandwidth Product (GBWP) and a 65° Phase
Margin. This family also operates from a single supply
voltage as low as 2.0V, while drawing 170 pA (typical)
quiescent current. The MCP6271/1R/2/3/4/5 supports
rail-to-rail input and output swing, with a common mode
input voltage range of Vpp + 300 mV to Vgg — 300 mV.
This family of op amps is designed with Microchip’s
advanced CMOS process.

The MCP6275 has a Chip Select input (&) for dual op
amps in an 8-pin package and is manufactured by
cascading two op amps (the output of op amp A
connected to the non-inverting input of op amp B). The
CS input puts the device in low power mode.

The MCP6271/1R/2/3/4/5 family operates over the
Extended Temperature Range of —40°C to +125°C,
with a power supply range of 2.0V to 6.0V.

MCP6271 MCP6271
PDIP, SOIC, MSOP SOT-23-5
NC[I] Y [8INC Vour [1] 5] Voo
Vin+ [3] 6] Vour Vin+ [3] 4] Vin-
Vss [4] [5]NC
MCP6273 MCP6273
PDIP, SOIC, MSOP SOT-23-6

nc[Z] ~ [Blcs

5] NC

Vss [4]

Vour [1} 6] Voo Voura I~
VinN— E:I>—LZ| Vpp  Vss EAE CS  Vina- E% %E‘l Vinp—
Vit [3] 6] Vour  Vint 4] Vin— Vinat [3]

MCP6271R MCP6272
SOT-23-5 PDIP, SOIC, MSOP
Vour [1] 5] Vss Voura L [8] Voo
Vbp EA Vina— E% 7] Vouts
Vvt [3] 4] ViN- Vinat [3] %E‘ Ving—
Vss [4] 5] Ving+
MCP6274 MCP6275
PDIP, SOIC, TSSOP PDIP, SOIC, MSOP
14 Vouro VouraVine* [LF2  [8] Voo
Vina— [2] A 7] Vouts
12 Vinp+ Vinat [3] A 16] Ving—
Vpp [4] 11] Vss Vss [4] 5]cs

Ving* [5]
Voute [7]

10 Vinc+
19] Vinc—
18] Vourc

© 2008 Microchip Technology Inc.

DS21810F-page 1



MCP6271/1R/2/3/4/5

1.0 ELECTRICAL

CHARACTERISTICS

Absolute Maximum Ratings t

VDD = VGG terieriiiiriii it 7.0V
Current at INPUt PINS ......oooiiiiiiiieicee e +2 mA
Analog Inputs (V|y+ and V)\—) t1.. Vgg — 1.0V to Vpp + 1.0V
Vgg — 0.3V to Vpp + 0.3V
[Vbp — Vsl
................................. Continuous

All other Inputs and Qutputs ..........

Difference Input Voltage
Output Short Circuit Current

Current at Output and Supply Pins ... ...x30 mA
Storage Temperature..........c.ccoccveeeriireeneenn. —65°C to +150°C
Junction Temperature (T3) .....ccooviiiiniiiiiieicie +150°C
ESD Protection On All Pins (HBM/MM) ................ > 4 kV/400V

DC ELECTRICAL SPECIFICATIONS

T Notice: 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.

t1 See Section 4.1.2 “Input Voltage and Current Limits”.

Electrical Characteristics: Unless otherwise indicated, T = +25°C, Vpp = +2.0V to +5.5V, Vgg = GND, V¢ = Vpp/2,
Vout = Vop/2, V| = Vpp/2, R =10 kQ to V| and CS is tied low. (Refer to Figure 1-2 and Figure 1-3).
Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions
Input Offset (Note 1)
Input Offset Voltage Vos -3.0 — +3.0 mV | Vem = Vss
Input Offset Voltage Vos -5.0 — +5.0 mV | Tp=-40°C to +125°C, Ve = Vss
(Extended Temperature)
Input Offset Temperature Drift AVos/ATp — +1.7 — pV/°C | Tp = —-40°C to +125°C, V¢ = Vss
Power Supply Rejection Ratio PSRR 70 90 — dB |Vcm = Vss
Input Bias Current and Impedance
Input Bias Current Ig — +1.0 — pA | Note 2
At Temperature Ig — 50 200 pA | Tp= +85°C (Note 2)
At Temperature Ig — 2 5 nA | Tp=+125°C (Note 2)
Input Offset Current los — 1.0 — pA |Note 3
Common Mode Input Impedance Zewm — 10%3|6 — Q||pF | Note 3
Differential Input Impedance ZoiFr — 10133 — Q||pF | Note 3
Common Mode (Note 4)
Common Mode Input Voltage Range | Veur | Vss —0.15 — Vpp+0.15| V |Vpp=2.0V (Note 5)
Vemr | Vss —0.30 — Vpp+0.30| V |Vpp=5.5V (Note 5)
Common Mode Rejection Ratio CMRR 70 85 — dB |Vey=-0.3Vto 2.5V, Vpp =5V
(Note 6)
Common Mode Rejection Ratio CMRR 65 80 — dB |Vcym=-0.3Vto 5.3V, Vpp =5V
(Note 6)
Open-Loop Gain
DC Open-Loop Gain (Large Signal) AoL 90 110 — dB |Vour=0.2Vto Vpp—0.2V,
Vem = Vss (Note 1)

Note 1:

The MCP6275’s V¢, for op amp B (pins Voyta/Vingt @nd Viyg-) is Vgg + 100 mV.
The current at the MCP6275’s V,\g— pin is specified by Ig only.

2:
3:  This specification does not apply to the MCP6275’s Vg 1a/VingT PIN.
4

The MCP6275’s V,\g— pin (op amp B) has a common mode input voltage range (Vcumr) of Vsg + 100 mV to
Vpp — 100 mV. CMRR is not measured for op amp B of the MCP6275. The MCP6275’s Vg1a/V|ngt PIN (Op amp B)

has a voltage range specified by Vo and Vg, .
Set by design and characterization.
Does not apply to op amp B of the MCP6275.

o g

7:  All parts with date codes November 2007 and later have been screened to ensure operation at Vpp = 6.0V. However,
the other minimum and maximum specifications are measured at 2.0V and 5.5V.
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MCP6271/1R/2/3/4/5

DC ELECTRICAL SPECIFICATIONS (CONTINUED)

Electrical Characteristics: Unless otherwise indicated, Ty = +25°C, Vpp = +2.0V to +5.5V, Vgg = GND, V¢ = Vpp/2,
Vout = Vpp/2, V| = Vpp/2, R, =10 kQ to V| and CS is tied low. (Refer to Figure 1-2 and Figure 1-3).

Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions
Output
Maximum Output Voltage Swing Vou: Vou | Vss +15 — Vpp — 15 mV | 0.5V input overdrive (Note 4)
Output Short Circuit Current Isc — 25 — mA
Power Supply
Supply Voltage Vop 2.0 — 6.0 \Y,
Quiescent Current per Amplifier lo 100 170 240 MA [lg=0

Note 1: The MCP6275's V), for op amp B (pins Voyta/Vingt and Viyg—) is Vgg + 100 mV.
2:  The current at the MCP6275's V,\g— pin is specified by Ig only.
3:  This specification does not apply to the MCP6275’s Vgota/VingT PIN.
4:  The MCP6275's V,\g— pin (op amp B) has a common mode input voltage range (Vcpr) of Vgg + 100 mV to
Vpp — 100 mV. CMRR is not measured for op amp B of the MCP6275. The MCP6275’s Vgy1a/V|ngt PIN (Op amp B)
has a voltage range specified by Vo and Vg, .
5:  Set by design and characterization.
Does not apply to op amp B of the MCP6275.
7:  All parts with date codes November 2007 and later have been screened to ensure operation at Vpp = 6.0V. However,
the other minimum and maximum specifications are measured at 2.0V and 5.5V.

@

AC ELECTRICAL SPECIFICATIONS

Electrical Characteristics: Unless otherwise indicated, Tp = +25°C, Vpp = +2.0V to +5.5V, Vg5 = GND, V¢ = Vpp/2,
Vout = Vop/2, V| = Vpp/2, R, =10 kQ to V|, C, = 60 pF and CS is tied low. (Refer to Figure 1-2 and Figure 1-3).

Parameters ‘ Sym ‘ Min | Typ ‘ Max ‘ Units ‘ Conditions
AC Response
Gain Bandwidth Product GBWP — 2.0 — MHz
Phase Margin PM — 65 — ° G=+1VIV
Slew Rate SR — 0.9 — V/us
Noise
Input Noise Voltage Eni — 4.6 — MVpp |f=0.1Hzto 10 Hz
Input Noise Voltage Density eni — 20 — nVAHz |f=1kHz
Input Noise Current Density ini — 3 — fAWHz |f=1kHz
S A Vi ) ViH
-~ torr
ON
. — .
High-z ~ High-Z
ouT
-0.7 pA -0.7 pA
(typical) -170 pA (typical)
Iss (typical)
0.7 pA 0.7 pA
(typical) 10 nA (typical)
(typical)
Ics —\_ﬂ /
FIGURE 1-1: Timing Diagram for the Chip

Select (CS) pin on the MCP6273 and MCP6275.
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MCP6271/1R/2/3/4/5

TEMPERATURE SPECIFICATIONS

Electrical Characteristics: Unless otherwise indicated, Vpp = +2.0V to +5.5V and Vgg = GND.

Parameters ‘ Sym ‘ Min ‘ Typ ‘ Max ‘ Units ‘ Conditions
Temperature Ranges
Specified Temperature Range Ta -40 — +125 °C
Operating Temperature Range Ta —40 — +125 °C Note
Storage Temperature Range Ta —65 — +150 °C
Thermal Package Resistances
Thermal Resistance, 5L-SOT-23 03a — 256 — °C/W
Thermal Resistance, 6L-SOT-23 CEN — 230 — °C/IW
Thermal Resistance, 8L-PDIP CEN — 85 — °C/IW
Thermal Resistance, 8L-SOIC 03a — 163 — °C/W
Thermal Resistance, 8L.-MSOP CEN — 206 — °C/IW
Thermal Resistance, 14L-PDIP 03a — 70 — °C/W
Thermal Resistance, 14L-SOIC 03a — 120 — °C/W
Thermal Resistance, 14L-TSSOP 03a — 100 — °C/W

Note:  The Junction Temperature (T ;) must not exceed the Absolute Maximum specification of +150°C.

MCP6273/MCP6275 CHIP SELECT SPECIFICATIONS

Electrical Characteristics: Unless otherwise indicated, Tp = +25°C, Vpp = +2.0V to +5.5V, Vgg = GND,
VCM = VDD/Z, VOUT = VDD/Z, VL = VDD/2, RL =10 kQ to VDD/2, CL =60 pF and CS iS tled |0W.

Parameters | Sym ‘ Min ‘ Typ | Max ‘ Units| Conditions

CS Low Specifications

CS Logic Threshold, Low Vi Vssg — 0.2Vpp \Y

cs Input Current, Low lesL — 0.01 — HA cS= Vss

gHigh Specifications

CS Logic Threshold, High Vih | 08Vpp | — Voo %

CS Input Current, High lcsH — 0.7 2 WA |CS= Vpp

GND Current per Amplifier Iss — -0.7 — HA [CS= Vpp

Amplifier Output Leakage — — 0.01 — HA CcS= Vpp

Dynamic Specifications (Note 1)

CS Low to Valid Amplifier ton — 4 10 s [CSLow<0.2Vpp, G=+1VN,

Output, Turn on Time Vin = Vpp/2, Vout = 0.9 Vpp/2,
Vpp = 5.0V

CS High to Amplifier Output torF — 0.01 — Hs | CSHigh>0.8 Vpp, G = +1 VIV,

High-Z Vin = Vpp/2, Vout = 0.1 Vpp/2

Hysteresis VhysT — 0.6 — \Y Vpp =5V

Note 1: The input condition (V) specified applies to both op amp A and B of the MCP6275. The dynamic
specification is tested at the output of op amp B (VoyuTtg)-
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MCP6271/1R/2/3/4/5

8-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

NOTE 1 —\_
2

T
-

b1 —= eB
b —=
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 310 325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 400
Tip to Seating Plane L 115 .130 .150
Lead Thickness ¢ .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-018B
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MCP6271/1R/2/3/4/5

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

MCP6271RT-E/OT: Tape and Reel,

PARTNO. — X XX Examples:
T a) MCP6271-E/SN:
Device Temperature  Package
Range b) MCP6271-E/MS:
c) MCP6271-E/P:
Device: MCP6271: Single Op Amp )
MCP6271T: Single Op Amp d)  MCPE271T-E/OT.
(Tape and Reel)
(SOIC, MSOP, SOT-23-5)
MCP6271RT:  Single Op Amp a)
(Tape and Reel) (SOT-23-5)
MCP6272: Dual Op Amp
MCP6272T: Dual Op Amp
(Tape and Reel) (SOIC, MSOP)
MCP6273: Single Op Amp with Chip Select a) MCP6272-E/SN:
MCP6273T: Single Op Amp with Chip Select
(Tape and Reel) b)  MCP6272-E/MS:
(SOIC, MSOP, SOT-23-6)
MCP6274: Quad Op Amp ¢)  MCP6272-E/P:
MCP6274T: Quad Op Amp
(Tape and Reel) (SOIC, TSSOP) d)  MCP6272T-E/SN:
MCP6275: Dual Op Amp with Chip Select
MCP6275T: Dual Op Amp with Chip Select
(Tape and Reel) (SOIC, MSOP)
a) MCP6273-E/SN:
Temperature Range: E = -40°Cto +125°C b) MCP6273-E/MS:
c) MCP6273-E/P:
Package: OT = Plastic Small Outline Transistor (SOT-23), 5-lead
(MCP6271, MCP6271R) d) MCP6273T-E/CH:
CH = Plastic Small Outline Transistor (SOT-23), 6-lead
(MCP6273)
MS = Plastic MSOP, 8-lead a) MCP6274-E/P:
P = Plastic DIP (300 mil Body), 8-lead, 14-lead
SN = Plastic SOIC, (150 mil Body), 8-lead b)  MCP6274T-E/SL:
SL = Plastic SOIC (150 mil Body), 14-lead
ST = Plastic TSSOP (4.4 mm Body), 14-lead
c) MCP6274-E/SL:
d) MCP6274-E/ST:
a) MCP6275-E/SN:
b) MCP6275-E/MS:
c) MCP6275-E/P:
d) MCP6275T-E/SN:

Extended Temperature,
8LD SOIC package.
Extended Temperature,
8LD MSOP package.
Extended Temperature,
8LD PDIP package.
Tape and Reel,
Extended Temperature,
5LD SOT-23 package.

Extended Temperature,
5LD SOT-23 package.

Extended Temperature,
8LD SOIC package.
Extended Temperature,
8LD MSOP package.
Extended Temperature,
8LD PDIP package.
Tape and Reel,
Extended Temperature,
8LD SOIC package.

Extended Temperature,
8LD SOIC package.
Extended Temperature,
8LD MSOP package.
Extended Temperature,
8LD PDIP package.
Extended Temperature,
6LD SOT-23 package.

Extended Temperature,
14LD PDIP package.
Tape and Reel,
Extended Temperature,
14LD SOIC package.
Extended Temperature,
14LD SOIC package.
Extended Temperature,
14LD TSSOP package.

Extended Temperature,
8LD SOIC package.
Extended Temperature,
8LD MSOP package.
Extended Temperature,
8LD PDIP package.
Tape and Reel,
Extended Temperature,
8LD SOIC package.
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