MITSUMI High Precision Operational Amplifier MM6558

High Precision Operational Amplifier

Monolithic IC MM6558 Series

This IC is a high precision operational amplifier, which is pin compatible with general use operational amplifier
4558, and has greatly improved input offset voltage and drift voltage. The offset is much smaller than for a
general use operational amplifier, so offset adjustment is not needed. This contributes to reduction in the
number of processes. Also, drift relative to stress is greatly reduced, so there is much less effect of stress due
to IC strain and the like.

Features

1. Low input offset voltage +power supply 0.1mV typ. (MM6558, MM6559, MM6560, MM6561,
MM6572)
single power supply 0.2mV typ. (MM6564, MM6565)
2. Low input offset drift +power supply +1uVv/°C typ. (MM6558, MM6559, MM6560, MM6561,
MM6572)
single power supply +2uV/°C typ. (MM6564, MM6565)
3. Current consumption +power supply 3.0mA typ. (MM6558, MM6559)
3.5mA typ. (MM6560, MM6572)
1.7mA typ. (MM6561)
single power supply 0.35mA typ. (MM6564)
0.35mA typ. (MM6565)
4. Through rate +power supply 3V/uS (MM6558, MM6559, MM6560, MM6561)
6V/pS (MMB572)
single power supply  1V/uS (MM6564, MM6565)
5. Input conversion +power supply 1.2uVrms (MM6558, MM6559, MM6560, MM6561)
interference voltage 0.5pVrms (MMB6572)
single power supply 1.8uVrms (MM6564)
2.0pVrms (MM6565)

1. SOP-8C, SOP-8E (MMB5X>F)
2. DIP-8B (MMB5XXXD)
3. SIP-8A (MMB5XXXS)

Applications

1. Office automation equipment
2. measurement equipment
3. sensor equipment




MITSUMI High Precision Operational Amplifier MM6558

MM6558

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage vV /V- +12 A%
Allowable power dissipation Pd 300 mW
Differential input voltage Vip +20 A%
Input voltage Vi £10 v

= [Yorlg[or=| N s =17z {01 (=1 d 511 [e1<]] (Unless otherwise specified Ta=25°C, V*/V"=+10V)

Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range +3.5 £11 | V
Input offset voltage Vio Rs £ 10kQ 01 ] 05 | mV
Input offset voltage temperature drift AVio +1 nv/eC
Input offset current Tio 5 | 200 | nA
Input bias current Is 50 | 500 | nA
Input resistance Rix 0.3 3 MQ
In-phase input voltage Veum +8 +9 A%
Voltage gain Av Ru 2 2kQ, Vo=+7V 86 | 100 dB
Maximum output voltage Vo R 2 10kQ 8 | 9 A%
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 3.0 | 50 | mA
Output flow current Iso 13 mA
Output inflow current Ist 13 mA
Through rate SR RL 2 2kQ 3 V/uS
Gain band area GBW 7 MHz
Input conversion interference voltage €n Rs=300Q, IHFA (A curve) 1.2 Vrms




MITSUMI High Precision Operational Amplifier MM6558

MM6559

Absolute Maximum Ratings [ER%XY)

Item Symbol Rating Units
Storage temperature Tsre -40~+125 °C
Operating temperature Topr -20~+75 °C
Power supply voltage V+/V- +12 A%
Allowable power dissipation Pd 300 mW
Differential input voltage Vip +20 A%
Input voltage Vi +10 v
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Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range *2 £11 | V
Input offset voltage Vio Rs £ 10kQ 01 ] 05 | mV
Input offset voltage temperature drift V1o +1 w/°C
Input offset current Tio 5 | 200 | nA
Input bias current Is 50 | 500 | nA
Input resistance Rix 0.3 3 MQ
In-phase input voltage Veum +8 +9 A%
Voltage gain Av Ru 2 2kQ, Vo=+7V 86 | 100 dB
Maximum output voltage Vo R 2 10kQ 8 | 9 A%
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 3.0 | 50 | mA
Output flow current Iso 13 mA
Output inflow current Ist 13 mA
Through rate SR RL 2 2kQ 3 V/uS
Gain band area GBW 7 MHz
Input conversion interference voltage €n Rs=300Q, IHFA (Acurve) 1.2 Vrms
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MM6560

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage vV /V- +12 A%
Allowable power dissipation Pd 300 mW
Differential input voltage Vip +20 A%
Input voltage Vi £10 v
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Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range +3.5 £11 | V
Input offset voltage Vio Rs £ 10kQ 01 ] 05 | mV
Input offset voltage temperature drift /1Vio +1 w/°C
Input offset current Tio 5 | 200 | nA
Input bias current Is 50 | 500 | nA
Input resistance Rix 0.3 3 MQ
In-phase input voltage Veum +8 +9 A%
Voltage gain Av Ru 2 2kQ, Vo=+7V 86 | 100 dB
Maximum output voltage Vo Ru 2 2kQ 8 | 9 A%
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 35 | 57 | mA
Output flow current Iso 25 mA
Output inflow current Ist 25 mA
Through rate SR RL 2 2kQ 3 V/uS
Gain band area GBW 7 MHz
Input conversion interference voltage €n Rs=300Q, IHFA (A curve) 1.2 Vrms




MITSUMI High Precision Operational Amplifier MM6558

MM6561

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage vV /V- +12 A%
Allowable power dissipation Pd 300 mW
Differential input voltage Vip +20 A%
Input voltage Vi £10 v
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Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range +3.5 £11 | V
Input offset voltage Vio Rs £ 10kQ 01 ] 05 | mV
Input offset voltage temperature drift AVio +1 uv/eC
Input offset current Tio 5 | 200 | nA
Input bias current Is 50 | 500 | nA
Input resistance Rix 0.3 3 MQ
In-phase input voltage Veum +8 +9 A%
Voltage gain Av R 2 5kQ, Vo=+7V 86 | 100 dB
Maximum output voltage Vo R 2 10kQ 8 | 9 A%
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 1.7 | 27 | mA
Output flow current Iso 6 mA
Output inflow current Ist 6 mA
Through rate SR Ru 2 2kQ 3 V/uS
Gain band area GBW 7 MHz
Input conversion interference voltage €n Rs=300Q, IHFA (A curve) 1.2 Vrms




MITSUMI High Precision Operational Amplifier MM6558

MM6564

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage Vece max. 15 A%
Allowable power dissipation Pd 300 mW
Input voltage Vi 0~15 A%
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Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range 2 3 13 v
Input offset voltage Vio 02 | 09 | mV
Input offset voltage temperature drift AVio +2 w/°C
Input offset current Iio 5 30 | nA
Input bias current Is 30 | 150 | nA
Input voltage range Vi 0 Vee-1| V
Voltage gain Av Re 2 100kQ 80 | 100 dB
Output voltage range Vo 0.1 Vee-1| V
Output flow current Iso 0.5 mA
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 0.35| 0.5 | mA
Through rate SR 1 VS
Gain band area GBW 2 MHz
Input conversion interference voltage en Rs=300Q, IHFA (A curve) 1.8 pVrms




MITSUMI High Precision Operational Amplifier MM6558

MM6565

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage Vece max. 15 A%
Allowable power dissipation Pd 300 mW
Input voltage Vi 0~15 A%
(Unless otherwise specified Ta=25°C, Vcc=5V)
Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range 4 5 13 v
Input offset voltage Vio 02 | 09 | mV
Input offset voltage temperature drift AVio +2 w/°C
Input offset current Iio 5 30 | nA
Input bias current Is 30 | 150 | nA
Input voltage range Vi 0 Vee-1| V
Voltage gain Av Re 2 100kQ 80 | 100 dB
Output voltage range Vo R 2 10kQ GND+ Vee-1| 'V
Output flow current Iso 0.5 mA
Output inflow current Ist 0.5 mA
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 0.35| 0.5 | mA
Through rate SR R 2 10kQ 1 V/uS
Gain band area GBW 1 MHz
Input conversion interference voltage €én Rs=300Q, IHFA (A curve) 2.0 Vrms




MITSUMI High Precision Operational Amplifier MM6558

MM6572

Absolute Maximum Ratings [ER%XY)

ltem Symbol Rating Units
Storage temperature Tsra -40~+125 °C
Operating temperature Torr -20~+75 °C
Power supply voltage vV /V- +12 A%
Allowable power dissipation Pd 300 mW
Differential input voltage Vip +20 A%
Input voltage Vi £10 v
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Item Symbol | Measurement Conditions | Min. | Typ. | Max. | Units
Operating power supply voltage range *2 £11 | V
Input offset voltage Vio Rs £ 10kQ 01 ] 05 | mV
Input offset voltage temperature drift V1o +1 uv/eC
Input offset current To 10 | 100 | nA
Input bias current Is 200 | 500 | nA
Input resistance Rix 100 | 260 kQ
In-phase input voltage Veum +8 +9 A%
Voltage gain Av Ru 2 2kQ, Vo=+7V 86 | 100 dB
Maximum output voltage Vo R 2 10kQ 8 | 9 A%
In-phase signal elimination ratio CMRR Rs £ 10kQ 70 | 90 dB
Power supply voltage elimination ratio PSRR Rs £ 10kQ 76.5 | 90 dB
Current consumption Icc 35 | 50 | mA
Output flow current Iso 13 mA
Output inflow current Ist 13 mA
Through rate SR RL 2 2kQ 6 V/uS
Gain band area GBW 10 MHz
Input conversion interference voltage €n Rs=300Q, IHFA (A curve) 0.5 Vrms




MITSUMI High Precision Operational Amplifier MM6558

Pin Assignment

Pin Function
MM6558
Pin No.. | MM6559 | '\ 6564
MM6560 | \;\16565
MM6561
m m m m MM6572
1 Aour
2 AN-
3 AIN+
4 V- GND
1 2 3 4
u u u u &) BN
6 Bin-
7 Bour
8 V+ Vee
Characteristics
B MM6558
Il Example of input calculation interference voltage relative M Example of input bias current relative to power supply
to signal source resistance characteristics voltage characteristics
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MITSUMI High Precision Operational Amplifier MM6558

B Example of input offset current to power supply voltage B Example of complete higher harmonic distortion rate

characteristics output voltage characteristics
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B Example of power supply voltage elimination frequency B Example of maximum output voltage amplitude frequency
characteristics characteristics
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B Example of maximum output voltage relative to power B Example of voltage gain frequency characteristics
supply voltage characteristics
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B Example of maximum output voltage amplitude relative to
load characteristics
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B MM6559
B Example of input offset voltage relative to power supply l Example of current consumption relative to power supply
voltage characteristics characteristics
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B Comparison of input offset current relative to power
supply voltage characteristics
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B Example of input offset voltage relative to power supply B Example of current consumption relative to power supply

voltage characteristics voltage characteristics
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B Example of offset current relative to power supply voltage B Example of maximum output voltage amplitude relative to

characteristics load characteristics
(]
z Ta=25°C Ef V+/V—=%10V, Ta=25°C
£ 5 5 20
2 3 5 18 L
- (0] "
3 gs e /'/
s 9 s /
8 2 é Q12
o -3 ° 10 /
5 —4 E 4
Q 5 IS 8
£ 2 4 6 8 10 12 = 0.1k 1k 10k
Power supply voltage V+/V— (V) =

Load resistance RL (Q)




MITSUMI High Precision Operational Amplifier MM6558

B MM6564
B Example of input calculation interference voltage relative Il Example of input bias current relative to power supply
to signal source resistance characteristics voltage characteristics
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B Example of input offset voltage relative to power supply B Comparison of input offset current relative to power

voltage characteristics supply voltage characteristics
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B Example of complete higher harmonic distortion rate B Example of power supply voltage elimination
output voltage characteristics frequency characteristics
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M Example of voltage gain frequency characteristics

V+/V—=%6V, Ta=25°C
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B Example of input calculation interference voltage relative M Example of current consumption relative to power
to signal source resistance characteristics supply voltage characteristics
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B Example of input offset voltage relative to power supply H Example of complete higher harmonic distortion rate

voltage characteristics output voltage characteristics
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M Example of input offset current to power supply l Example of power supply voltage elimination frequency
voltage characteristics characteristics
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M Example of maximum output voltage relative to power [l Example of maximum output voltage amplitude
supply voltage characteristics frequency characteristics
[}
°
Ta=25°C 2 V+/V—=6V, RL=2kQ, Ta=25"
o 12 £ / 6V, , Ta=25°C
8 8 £
3 ©
< | o 20
5 4 g
gs | — £ 15
30 0 ~——_ > &
=_ 5510

E™ 4 - g8
£ -8 3 5
s £
= 717, 4 6 8 10 12 E o

£ 1 1 1k 10k 100k M

Power supply voltage V+/V— (V) g 0 00 0 00

Frequency f (Hz)

M Example of maximum output voltage amplitude relative to B Example of voltage gain frequency characteristics
load characteristics
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