REN ESAS Datasheet
REAC1251J

Low Input Offset Voltage VIOS1mV(@-40°C to +125°C) R03DS0165EJ0100

Rev.1.00
Single Power Supply Dual Operational Amplifiers 2021.7.12

DESCRIPTION

The REAC1251J is a single power and dual operational amplifiers which has features low input offset
voltage Vio £ 21mV and low input offset voltage temperature driftin Ta= —40°C to +125°C. The features
include low-voltage operation, a common-mode input voltage that range from V- (GND) level, an output from
a V™ (GND) level that is determined by the output stage of class C push-pull circuit and a 50 yA(TYP.)
constant current, and a low current consumption.

In addition to that, this amplifier can also operate in both positive and negative power supply and can be
used extensively in various amplifier circuits.

Features
Low input offset voltage +1mV (Max.) @ Ta : -40°C to +125°C
Low input offset voltage temperature drift +1uVvIrC  (Typ.)

Qualified and characterized according to AEC-Q100
The package line-up is MSOP

ORDERING INFORMATION

Package Standard SOP TSSOP MSOP
Subject Part Number REAC1251JSM REAC1251JSP REAC1251JSN
Product Type
Quality Level High Quality Level
Outline Comparison Unit - mm Unit : mm Unit : mm
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REAC1251J

PIN CONFIGURATION (Marking Side)

ouT: [1}— 8] v+
it [3] 6] I
v-[4] 5] In

ABSOLUTE MAXIMUM RATINGS

<Ta=-40°C to +125 °C>

Parameter Symbol REAC1251JSM REAC1251JSP | REAC1251JSN Unit
Power Supply Voltage Note! V-V -0.1 to +32 \Y
Differential Input Voltage Vip 10 \Y,
Input Voltage Nete2 Vi V--0.1 to V™+32 \Y;
Output applied Voltage Note3 Vo V--0.1 to V* +0.1 \Y,
Total Power Dissipation Note-4 Pr 440 mwW
Output Short Circuit Duration Note5 ts Indefinite s
Operating Ambient Temperature Ta -40 to +125 ‘C
Storage Temperature Tstg -55 to +150 ‘C

Note

1. Note that reverse connections of the power supply may damage ICs.

2. The input voltage is allowed to input without damage or destruction independent of the magnitude of V*. Either
input signal is not allowed to go negative by more than 0.1 V if the conditions are within absolute maximum ratings.
This specification which includes the transition state such as electric power ON/OFF must be kept. In addition,

the input voltage that operates normally as an operational amplifier is within the Common Mode Input Voltage
range of an electrical characteristic.

. A range where input voltage can be applied to an output pin externally with no deterioration or damage to the
feature (characteristic). The input voltage can be applied regardless of the electric supply voltage. This
specification which includes the transition state such as electric power ON/OFF must be kept.

. This is the value of when the glass epoxy substrate (size: 100 mm x 100 mm, thickness: 1 mm, 15% of the
substrate area where only one side is copper foiled is filling wired) is mounted.
Note that restrictions will be made to the following conditions for each product, and the derating ratio
depending on the operating ambient temperature.

REAC1251JSM Derate at -4.4 mW/°C when TA > 50°C.

Junction 0 ambient thermal resistance Rthy.a=227°C/W
REAC1251JSP Derate at —=5.5 mW/°C when TA > 69°C.

Junction 0 ambient thermal resistance Rthy.a=183°C/W
REAC1251JSN Derate at -4.8 mW/°C when TA > 58°C.

Junction 0 ambient thermal resistance Rthy.A=208°C/W

. Short circuits from the output to V* can cause destruction. Pay careful attention to the total power dissipation not to
exceed the absolute maximum ratings, Note 4.
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REAC1251J

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol MIN. TYP. MAX. Unit
Power Supply Voltage (Split) & +1.5 +15 V
Power Supply Voltage (V-= GND) \ai +3 +30 V
ELECTRICAL CHARACTERISTICS
<V*=+5V, V=GND, Ta=25°C>
Parameter Symbol MIN. TYP. MAX. Unit Conditions
Input Offset Voltage Vio +0.5 +1 mv \Ié?;;ééY?a=-40°C to +125°C
Input Offset Current lio 5 +50 nA
Input Bias Current Note 6 I 14 60 nA
Large Signal Voltage Gain Av 25,000 | 100,000 RL=2kQ(Connect to GND)
Supply Current Note7 lcc 0.7 14 mA | Ri==, [0=0A
E:;nomon Mode Rejection CMR 65 85 dB
2:zzly Voltage Rejection SVR 65 100 dB
Commn Mode Inpu View 0 V15
Output Voltage Swing Vo 0 V*-1.6 RL=2kQ(Connect to GND)
Output Current (Source) | 0 souRcE 20 40 mA | VN =+1V, Vi =0V
| o sINk1 10 20 mA | Vin=+1V, Vn"= 0V
Output Current (Sink) - 12 50 WA xgl:;;?)/&]\\//w;r =0V,
Channel Separation 120 dB f = 1kHz to 20kHz

Note 6. The input bias current flows in the direction where the IC flows out because the first stage is configured with a
PNP transistor.

7. This is a current that flows in the internal circuit. This current will flow irrespective of the channel used.
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REAC1251J

TYPICAL PERFORMANCE CHARACTERISTICS (Ta =25 °C, TYP.) (Reference value)
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REAC1251J
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REAC1251J

PULSE RESPONSE
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REAC1251J

PACKAGE DRAWINGS

8-PIN PLASTIC SOP

JEITA Package code RENESAS code Previous code MASS (TYP.) [g]
P-SOP8-0225-1.27 PRSP0008DL-A S8GM-50-225B 0.08
Unit : mm
8 5
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REAC1251J

8-PIN PLASTIC TSSOP

JEITA Package code RENESAS code Previous code MASS(TYP.) [g]
P-TSSOP8-0225-0.65 PTSP0008JD-A P8GR-65-9LG -
Unit : mm
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REAC1251J

8-PIN PLASTIC MSOP

JEITA Package Code RENESAS Code Previous Code MASS (TYP.) [g]
P-TSSOP8-2.8x2.9-0.65 PTSP0O008JF-A P8MP-65-KAA-1 0.02
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PRECAUTIONS FOR USE

oThe process of unused circuits
If there is an unused circuit, the following connection is recommended.

Process example of unused circuits

V* Ve

+
R To potentials within l/

the range of
common-mode
V= ©  input voltage (Vicu) oV

Remark A midpoint potential of V*and V-is applied to this example.

ORatings of input/output pin voltage
When the voltage of input/output pin exceeds the absolute maximum rating, it may cause degradation of
characteristics or damages, by a conduction of a parasitic diode within an IC. In addition, when the input pin may be

lower than V-, or the output pin may exceed the power supply voltage, it is recommended to make a clump circuit by
a diode whose forward voltage is low (e.g.: Schottky diode) for protection.

ORange of common-mode input voltage

When the supply voltage does not meet the condition of electrical characteristics, the range of common-mode input
voltage is as follows.

Viem (TYP.): V- to V* = 1.5 (V) (Ta = 25°C).
During designing, do include some tolerance by considering temperature characteristics and etc.

OThe maximum output voltage

The range of the TYP. value of the maximum output voltage when the supply voltage does not meet the condition
of electrical characteristics is as follows:

Vom+ (TYP.): V:= 1.6 [V] (Ta= 25°C),

Vom-(TYP.) (losink< 50 pA): Approx. V- (V) (TA= 25°C)

During designing, consider variations in characteristics and temperature characteristics for use with allowance.

In addition, also note that the output voltage range (Vom* — Vom-) becomes narrow when an output current
increases.

OOperation of output

This IC consist an output level of a class C push-pull. Therefore, when a load resistance is connected to the

midpoint potential of V*, V-, a crossover distortion occurs at the transition state of output current flow direction
(source, sink).

OHandling of ICs

When stress is added to ICs due to warpage or bending of a board, the characteristic fluctuates due to
piezoelectric effect. Therefore, pay attention to warpage or bending of a board.



