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HCR082C

Low-noise JFET Dual Operational Amplifier

Features

* Wide common-mode (up to VCC+) and
differential voltage range

» Low input bias and offset current

*Low noise Vn=15nV/ v Hz (typ) at 1KHz

 Output short-circuit protection

 High input impedance JFET input stage

« Internal frequency compensation

« Latch up free operation

« High slew rate: 16 V/us (typical)

« Available in Green SOIC-8, DIP-8 Packages

» Operating Temperature: -40'C to +85'C

Applications

» Motor Drives:AC and servo drive
control and power stage modules

« Single phase online UPS

¢ Three phase UPS

 Pro audio mixers

 Battery test equipment

General Description

The HCRO082C is high-speed, JFET input, dual
operational amplifiers incorporating well matched, high
voltage JFET and bipolar transistors in a monolithic

integrated circuit.

The devices feature high slew rates, low input bias and
offset currents, and low offset voltage temperature

coefficient.

The HCRO082C is available in green SOIC-8 (SOP-8)
and DIP-8 packages, It is specified over the extended

temperature range from -40'C to +85'C.

8

SOIC-8(SOP-8)

DIP-8

Figure 1. Package Type of HCR082C

Product Specification

www.hcrsemi.com

Page 1 of 13




(T HCR082C

Low-noise JFET Dual Operational Amplifier

Pin Configuration

HCR082C (TOP VIEW)

[ ]
OUTA | 1 Z’ Vg
INA [ 2 7 | outB
+INA[ 3 E -INB
Vs E Z’ +INB
SOIC-8 / DIP-8

Figure 2. Pin Configuration of HCR082C (Top View )

Pin Function Table

Name Function
+INA, +INB Non-inverting Inputs
-INA, -INB Inverting Inputs
+Vs Positive Power Supply
-Vs Negative Power Supply
OUTA, OUTB Outputs

Typical Applications
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Figure 3. 100KHz quadruple oscillator
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CH HCR082C

Low-noise JFET Dual Operational Amplifier

Ordering Information

Circuit Type
Type: T —|__ TR : Tape and Reel
HCR082C BP : Bulk Pack
Package:
M8: SOIC-8(SOP-8)
P8: DIP-8
Ordering Code ™"

Part Number Marking ID Temperature Range Package Package Type
HCR082CM8TR HCRO082CMXX -40'C to +85'C (%(())IS_—:) 4000pcs/TR
HCR082CP8BP HCR082CPXX -40'C to +85'C DIP-8 2000pcs/Box

note b: The“XX” is date code.
Functional Bloack Diagram
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1.3k 35k 1.3k 35k 100Q
vs [ ] . ) S . .

Figure 4. Functional Bloack Diagram
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Low-noise JFET Dual Operational Amplifier

Absolute Maximum Ratings

Parameter Symbol Value Unit

Supply Voltage "’ vee +18 v
Input Voltage "' Vin +15 Y,
Differential Input Voltage "¢ Vid +30 v

SOIC-8 680 mW
Total Power Dissipation Ptot

DIP-8 710 mwW
Storage Temperature Range TSTG -65 to 150 'C
Operating Temperature Range Toper 0to +70 'C
Junction Temperature TJ 150 'C
Lead Temperature (Soldering, 10s) TLEAD 260 'C
Thermal Resistance SOIC-8 120 'C/w
(Junction to Ambient) "***° DIP-8 BIA 92 ‘W
Thermal Resistance SOIC-8 40 'C/w
(Junction to Case)"**® DIP-8 ouc 32 ‘W
Output- Short-circuit duration "**¢° - infinite -
HBM:human body mode 1.0 KV
MM: machine mode ESD 200 Vv
CDM charged device mode 1.5 KV

Note 1. All voltage values, except differential voltage, are with respect to the zero reference level (ground) of the

supply voltages where the zero reference level is the midpoint between VCC+ and VCC-.

2. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts,

whichever is less.

3. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal.

4. Short-circuits can cause excessive heating. Destructive dissipation can result from simultaneous
short-circuits on all amplifiers.

5. BJA and BJC are typical values.

6. The output may be shorted to ground or to either supply. Temperature and/or supply voltages must

be limited to ensure that the dissipation rating is not exceeded.

Recommended Operating Conditions

Parameter Symbol Min. Max. Unit
Supply Voltage Vce 6.0 36 Vv
Operating free-air temperature range Toper 0 +70 'C

Product Specification www.hcrsemi.com Page 4 of 13



CH HCR082C

Low-noise JFET Dual Operational Amplifier

Electrical Characteristics
(Tamb=+25 "C, At Vcc=x15V, Unless Otherwise Specified.)

Parameter Symbol |Conditions Min | Type | Max Unit
Rs=50Q, - 3 10
Input Offset Voltage Vos VCC=5V to 30V - - 1 mV
Input Offset Voltage Drift AVOS/AT |- - 10 - uVv/'c
Tamb=+25'C - 10 100 pA
Input Offset Current lio
Tmin<=Tamb<=Tmax - - 10 nA
Tamb=+25'C - 40 200 pA
Input Bias Current!”’ lib
Tmin<=Tamb<=Tmax - - 20 nA
Large Signal Voltage Gain Avd |RL=2KQ, VO=£10V 25 200 - V/imV
Supply Voltage Rejection Ratio PSSR |Rs=50Q 70 86 - dB
Tamb=+25'C - 1.4 2.5
Supply Current , no load IQ mA
Tmin<=Tamb<=Tmax - - 2.5
+15 -
Input Common Mode Voltage vem |- +11 Vv
Range -12 -
Common Mode Rejection Ratio CMR RS=50Q, Tamb=+25'C 70 86 - 4B
(Rs=50Q) Tmin<=Tamb<=Tmax 70 - -
Output Short Circuit Current to losc | Tamb=+25'C 10 40 60 mA
Ground
Tamb=+25'C, RL=2KQ 10 12 -
Tamb=+25'C, RL=10KQ 12 13.5 -
Output Voltage Swing +Vopp |Tmin<=Tamb<=Tmax, 10 8 i \%
RL=2KQ
Tmin<=Tamb<=Tmax, 12
RL=10KQ i )
Vin=10V, RL=2KQ,
Slew Rate SR CL=100pF, unity gain 8 16 - V/us
. Vin=20mV, RL=2KQ,
Rise time tr CL=100pF, unity gain - 0.1 - us
. . Vin=10mV, RL=2KQ,
Gain Bandwidth Product GBP CL=100pF, f=100KHz 2.5 4 - MHz
Equivalent Input noise voltage en Rs=100Q, f=KHz - 15 - nV/ v Hz
Phase margin om |- - 45 - degrees
Channel Separation Vo1/Vo2 [Av=100 - 120 - dB

Note [7].The input bias currents are junction leakage currents which approximately double for every 10°C increase

in the junction temperature.
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Low-noise JFET Dual Operational Amplifier

Typical Performance Characteristics.
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Figure 5. Maximum peak to peak output
voltage vs frequency(RL=2KQ)
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Figure 9. Maximum peak to peak output
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Figure 6. Maximum peak to peak output
voltage vs frequency(RL=10KQ)
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Figure 8. Maximum peak to peak output
voltage vs free air temperature
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Figure 10. Maximum peak to peak output
voltage vs supply voltage
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Low-noise JFET Dual Operational Amplifier

HCR082C

Typical Performance Characteristics(Con.)
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Figure 11. Input bias current vs Figure 12. Large signal differential voltage
free air temperature amplification vs free air temperature
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Figure 13. Large signal differential voltage Figure 14. Total power dissipation vs
amplification and phase shift vs frequency free air temperature
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Figure 15. Supply current per amplifier Figure 16. Common mode rejection ratio
vs free air temperature Vs air temperature
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HCRO082C

Low-noise JFET Dual Operational Amplifier

Typical Performance Characteristics(Con.)
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Figure 17. Voltage follower large Figure 18. Output voltage vs
signal pulse response elapsed time
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Figure 19. Equivalent input noise Figure 20. Total harmonic distortion
voltage vs frequency vs frequency
Parameter measurement information
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Figure 21. Voltage Follower

Figure 22. Gain-of-10 inverting amplifier
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CH s HCR082C

Low-noise JFET Dual Operational Amplifier

Typical Applications Circuit
100KHz quadruple oscillator

18k Q"
1”,:48 —__ 1015V

T o "

t il
12 88.4kQ .
HCRos2Cc ——t L | S
88.4k Q 12 T~ 6 cos wt
T A = HCR082C O
6 sin wt B ]
+ 1kQ
- 18pF J: ”

Ll
88.4k Q < 1

= 1N 4148 :

(1
18kQ2

]; +15V

Note [1]. These resistor values may be adjusted for a sysmetrical output

Figure 23. 100KHz quadruple oscillator

Positive Feeback Bandpass Filter
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Figure 24. Positive Feeback Bandpass Filter
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Low-noise JFET Dual Operational Amplifier

Mechanical Dimensions
M8: SOIC-8 Package

unit:mm
0.6~
D |
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alliiliilla T B
| | |
E1 E — —_ —_
i 9.2
T Niululindn
N il L
b
1.27
Tl . Tl—t—
A I |
i i M e s /ET
A1 8- c
A2_
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.390 1.790 0.053 0.069
A1l 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.27 BSC 0.050 BSC
L 0.400 1.270 0.016 0.050
e 0° 8° 0° 8°
NOTES:

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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Low-noise JFET Dual Operational Amplifier

Mechanical Dimensions(Con.)

P8: DIP-8 Package Unit: mm (inch )

0.700(0.028)
7.620(0.300)TYP

1.524(0.060) TYP -
. 6° ; 6° A~
} ’]‘ | \ ]‘ I
|
. A | [3.200(0.126) . |
3.710(0.148) 4. s B T [3.600(0.142) : '
4.310(0.170) ¢-| |, ] ; B ] /
| A I N S
O RN K :
3.000(0.118)|" | : | los1000.020min
3.600(0.142)|: | | :
| [} | |
' i ' ' 0.204(0.008) |
0.254(0.010)TYP | ‘ 0.360(0.014)
0.360(0.014) 25400100)TYP L 8.200(0.323)
0.560(0.022) 9.400(0.370)

0.130(0.005)MIN

I
1 |
1
P By
P AN
/ N 6.200(0.244)
R0.750(0.030 A J) =~~~ 17"~ "'j """" [~ 6.600(0.260)
\\ /;
L L~
©3.000(0.118)
Depth L
0.100(0.004) :
0.200(0.008) |
9.000(0.354)
9.600(0.378)

Note: Eject hole, oriented hole and mold mark is optional.
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Ccﬁl*rﬁ HCR082C
Low-noise JFET Dual Operational Amplifier
Tape and Reel Information
REEL DIMENSIONS
TAPE DIMENSIONS
@ [ x
AR 10 ol B il an "l
S 7 A L N L N
©
¥ Qa1 \qz Qt \\02 Q},\\QZ I ]
BO ——
Q3 JQ:! Q}"/Qd Qi\i\/’Qd l L
t+———————— Reel Diameter ———=t P1 L AQ— el KDL
it mmp DIRECTION OF FEED
Reel Width (W1) —
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Reel Width
Packaae Tvpe Reel W1 A0 BO KO PO P1 P2 w Pin1
9¢ IYP® | Diameter | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOIC-8 13" 12.4 6.40 | 540 | 2.10 4.0 8.0 2.0 12.0 Q1
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Low-noise JFET Dual Operational Amplifier

Conditins of Soldering and Storage

* Recommended condition of reflow soldering

eak Temperature
(°C) Peak Temperat
245 to 260°C, 10s max.
220 = Reflow Heating Rate
1t05°C/s
1 T e e R
@
)
2
£
o 150 —
o
=)
()
|_
100 —
90 —
Pre Heating Rate| Preliminary Heating Soldering Cooling
0 1to5°C /s 130 t0o170°C, 50 to120s 230°C, 20 to 30s 60s min.

Recommended peak temperature is over 245'C, if peak temperature is below 245'C, you may adjust
the following parameters:

* Time length of peak temperature (longer)

* Time length of soldering (longer)

* Thickness of solder paste (thicker)

* Conditions of hand soldering
* Temperature : 300'C
* Time : 3s max

* Times : one time

* Storage conditions
* Temperature
5t040'C
* Humidity
30 to 80% RH
* Recommended period

One year after manufacturing
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