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Features

 

¥ Low Noise Ð 0.35 

 

m

 

V

 

p-p

 

 (0.1 Hz to 10 Hz)
¥ Ultra-low V

 

OS

 

 Ð 75 

 

m

 

V
¥ Ultra-low V

 

OS

 

 drift Ð 1.3 

 

m

 

V/

 

°

 

C
¥ Long term V

 

OS

 

 stability Ð 0.2 

 

m

 

V/Mo
¥ Low input bias and offset currents Ð 

 

±

 

5 nA

 

Description

 

Designed for low level signal conditioning and instrumenta-
tion applications, the 4207 is a precision dual ampliÞer 
combining excellent DC input speciÞcations with low input 
noise characteristics. Ultra low input offset voltage, low 
drift, high CMRR, and low input bias currents serve to 
reduce input related errors to less than 0.01% in a typical 
high gain instrumentation ampliÞer system (A

 

V

 

 = 1000). The 
4207 contains two separate ampliÞers with a high degree of 
isolation between them; each is complete requiring no exter-
nal compensation capacitors or offset nulling potentiometers. 

¥ High gain Ð 400 V/mV
¥ Fits 4558 socket
¥ Industry standard pinout
¥ 8-lead mini-DIP
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Precision Monolithic Dual Operational Amplifier

 

Rev. 1.0.1

 

The inherent V

 

OS

 

 is typically less than 150 

 

m

 

V, resulting in 
superior temperature drift, and this low initial offset is fur-
ther reduced by "Zener-zap" nulling when the wafers are 
tested.

Advanced thin Þlm and nitride dielectric processing allows 
the 4207 to achieve its high performance and small size (the 
4207 is offered in 8-lead DIPs). The 4207 Þts the industry 
standard 8-lead op amp pin-out.

This document was created with FrameMaker 4 0 4
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Absolute Maximum Ratings 

 

(beyond which the device may be damaged)1

 

Notes:

 

1. Functional operation under any of these conditions is NOT implied. Performance and reliability are guaranteed only if 
Operating Conditions are not exceeded.

2. For supply voltages less than 

 

±

 

18V, the absolute maximum input voltage is equal to the supply voltage.
3. Observe package thermal characteristics.

 

Operating Conditions

Electrical Characteristics 

 

(V

 

S

 

 = 

 

±

 

15V, 0

 

°

 

C 

 

£

 

 T

 

A

 

 

 

£

 

 +70˚C unless otherwise noted)

 

Parameter Min Typ Max Units

 

Supply Voltage

 

±

 

18 V

Input Voltage

 

2

 

±

 

18 V

Differential Input Voltage 30 V

Internal Power Dissipation

 

3

 

500 mW

P

 

D

 

T

 

A

 

 < 50

 

°

 

C 468 mW

Output Short Circuit Duration Indefinite

Junction Temperature 125

 

°

 

C

Storage Temperature -65 150

 

°

 

C

Operating Temperature 0 70

 

°

 

C

Lead Soldering Temperature (60 sec) 300

 

°

 

C

For T

 

A

 

 > 50

 

°

 

C Derate at 6.25 mW/

 

°

 

C

 

Parameter Min Typ Max Units

 

q

 

JA

 

Thermal resistance 160

 

°

 

C/W

 

Parameters Test Conditions

4207F 4207G

UnitsMin Typ Max Min Typ Max

 

Input Offset Voltage 45 150 85 250

 

m

 

V

Average Input Offset Voltage Drift

 

2

 

0.3 1.3 0.7

 

m

 

V/

 

°

 

C

Input Offset Current

 

±

 

2.0

 

±

 

10

 

±

 

1.6

 

±

 

15 nA

Average Input Offset Current Drift 8.0 12 pA/

 

°

 

C

Input Bias Current

 

±

 

2.0

 

±

 

10

 

±

 

3.0

 

±

 

15 nA

Average Input Bias Current Drift 13 18 pA/

 

°

 

C

Input Voltage Range

 

±

 

10

 

±

 

13.5

 

±

 

10

 

±

 

13.5 V

Common Mode Rejection Ratio V

 

CM

 

 = 

 

±

 

10V 94 120 92 106 dB

Power Supply Rejection Ratio V

 

S

 

 = 

 

±

 

4.0V to 

 

±

 

16.5V
94 115 92 100 dB

Large Signal Voltage Gain R

 

L

 

 > 2.0k

 

W

 

, 
V

 

OUT

 

 = 

 

±

 

10V
200 450 75 400 V/mV

Maximum Output Voltage Swing R

 

L

 

 > 2.0k

 

W

 

±

 

11

 

±

 

12.6

 

±

 

11

 

±

 

12.6 V

Power Consumption R

 

L

 

 = 

 

¥

 

150 240 150 240 mW
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Electrical Characteristics

 

(V

 

S

 

 = 

 

±

 

15V, and T

 

A

 

 = +25

 

°

 

C unless otherwise noted)

 

Notes:

 

1. Long Term Input Offset Voltage Stability refers to the averaged trend line of V

 

OS

 

 vs. Time over extended periods after the first
30 days of operation. Excluding the initial hour of operation, changes in V

 

OS

 

 during the first 30 operating days are typically
2.5 

 

m

 

V.
2. Guaranteed by design.
3. Input Offset Voltage measurements are performed by automated test equipment approximately 0.5 seconds after application

of power.
4. The input protection diodes do not allow the device to be removed or inserted into the circuit without first removing power.

 

4207F 4207G

Parameters Test Conditions Min Typ Max Min Typ Max Units

 

Input Offset Voltage

 

3

 

30 75 60 150

 

m

 

V

Long Term V

 

OS

 

 Stability

 

1

 

0.2 0.5

 

m

 

V/Mo

Input Offset Current

 

±

 

0.5

 

±

 

5

 

±

 

2

 

±

 

10 nA

Input Bias Current

 

±

 

0.5

 

±

 

5

 

±

 

2

 

±

 

10 nA

Input Noise Voltage 0.1 Hz to 10 Hz 0.35 0.35

 

m

 

Vp-p

Input Noise Voltage Density F

 

O

 

 = 10 Hz 10.3 10.3

F

 

O

 

 = 100 Hz 10 10

F

 

O

 

 = 1000 Hz 9.6 9.6

Input Noise Current 0.1 Hz to 10 Hz 14 14 pA

 

p-p

 

Input Noise Current Density FO = 10 Hz 0.32 0.32

FO = 100 Hz 0.14 0.14

FO = 1000 Hz 0.12 0.12

Input Resistance (Diff. Mode) 60 31 MW

Input Resistance (Com. Mode) 200 120 GW

Input Voltage Range4 ±11 ±14 ±11 ±14 V

Common Mode Rejection Ratio VCM = ±11V 100 126 94 110 dB

Power Supply Rejection Ratio VS = ±4.0V to ±16.5V 100 110 94 104 dB

Large Signal Voltage Gain RL ³ 2kW, 
VOUT = ±10V

400 600 250 400 V/mV

VOUT = ±1.0V
RL = 1KW, VS = ±4.0V

200 400 100 200

Output Voltage Swing RL ³ 10kW ±12.5 ±13 ±12.5 ±13 V

RL ³ 2kW ±12 ±12.8 ±12 ±12.8

RL ³ 1kW ±11 ±12 ±11 ±12

Slew Rate RL ³ 2kW 0.1 0.3 0.1 0.3 V/ms

Closed Loop Bandwidth AVOL = +1.0 1.5 1.5 MHz

Open Loop Output Resistance VOUT = 0, IOUT = 0 60 60 W

Power Consumption VS = ±15V, RL = ¥ 150 200 160 240 mW

VS = ±4.0V, RL = ¥ 35 50 48 64

Crosstalk DC 126 155 126 155 dB

nV

Hz
-----------

pA

Hz
-----------



PRODUCT SPECIFICATION RC4207

1-40

 
Typical Performance Characteristics

Figure 1. Input Offset Voltage vs. Temperature Figure 2. Input Bias Current vs. 
Differential Input Voltage

Figure 3. Input Bias Current vs. Temperature Figure 4. Input Offset Current vs. Temperature

Figure 5. CMRR vs. Frequency Figure 6. PSRR vs. Frequency
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Typical Performance Characteristics (continued)

Figure 7. Open Loop Gain vs. Supply Voltage Figure 8. Open Loop Gain vs. Frequency

Figure 9. Closed Loop Response for Figure 10. Maximum Undistorted Output
Various Gain Configurations vs. Frequency

Figure 11. Output Voltage vs. Load Resistance to Ground

±VS (V)

65
-0

37
3

A
V

O
L
 (

V
/m

V
)

1000

800

600

400

200

0
0 5 10 15 20

T    = +25  CA

65
-0

37
4

F (Hz)

A
V

O
L
 (

d
B

)

120

80

40

0

-40
0.1 1 10 100 1K 10K 100K 1M 10M

V    =   15V
T    = +25  C

S
A

65
-0

37
5A

A
V

C
L
 (

d
B

)

F (Hz)

100

80

60

40

20

0

-20
0 100 1K 10K 100K 1M 10M

T   = +25  CA

V   =   15VS
V

O
U

T
p

-p
 (

V
)

F (kHz)

65
-0

37
6

28

24

20

16

12

8

4

0
1 10 100 1000

V    =   15V
T    = +25   CA

S

RL (k½)

65
-0

37
7

V
O

U
T
 (

V
)

20

15

10

5

0
0.1 1.0 10

V    =   15V
T    = +25¡C

S
A

V     =   10mVIN

-VOUT

+VOUT



PRODUCT SPECIFICATION RC4207

1-42

 
Typical Performance Characteristics (continued)

Figure 12. Power Consumption vs. Total Supply Voltage Figure 13. Output Short Circuit Current vs. Time

Typical Applications

Figure 14. Adjustment-Free Precision Summing Amplifier Figure 15. High Stability Thermocouple Amplifier

Figure 16. Precision Absolute Value Circuit

T   = +25  CA

1000

100

10

1
0 20 40 50

65
-0

37
8A

+VS to -VS (V)

P
C

 (
m

W
)

20

Time  (Min)

65
-0

37
9

IS
C

 (
m

A
)

0

60

50

40

30

1 2 3 4

1

2

1. VIN   (Pin 3) = -10mV, VOUT   = +15V
2. VIN    (Pin 3) = +10mV, VOUT   = -15V

V    =   15V
T    = +25  C

S
A

R4
10K

VOUT

R1
10K

R2
10K

R3
10K

R5
2.5K

V1

V2

V3
1/2 4207

+15V

-15V

2

3
4

1

8

65-0381

R1 = R2 = R3 = R4

1/2 4207

+15V

-15V

2

3
4

1

8
VOUT

R1 R3

R2

R4
R1      R2

R3      R4

Sensing
Junction

Reference
Junction

65-0382

65-0383

1/2 4207

+15V

-15V

2

3
4

1

8

1/2 4207

+15V

-15V

6

5
4

7

8

A B

R1
10K

±10V

VIN

VOUT

R3
10K

R2
10K

D2

D1

VA

R4
10K

R5
10K

0 to +10V



RC4207 PRODUCT SPECIFICATION

1-43

Schematic Diagram
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Mechanical Dimensions – 8-Lead Plastic DIP Package

A — .210 — 5.33

Symbol
Inches

Min. Max. Min. Max.

Millimeters
Notes

A1 .015 — .38 —

.022 .56B .014 .36

B1 .045 .070 1.14 1.78

D .348 .430 8.84 10.92

.300 .325 7.62 8.26

.240 .280 6.10 7.11
E

e

— .430 — 10.92

.005 — .13 —

4

A2 .115 .195 2.93 4.95

2

E1
.100 BSC 2.54 BSC

2

eB

A2

.115 .160 2.92 4.06L

D1

8¡ 8¡ 5N

C .008 .015 .20 .38

Notes:

1. 

2.

3.

4.

5.

Dimensioning and tolerancing per ANSI Y14.5M-1982.

"D" and "E1" do not include mold flashing. Mold flash or protrusions 
shall not exceed .010 inch (0.25mm).

Terminal numbers are for reference only.

"C" dimension does not include solder finish thickness.

Symbol "N" is the maximum number of terminals.
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The information contained in this data sheet has been carefully compiled; however, it shall not by implication or otherwise become part of the 
terms and conditions of any subsequent sale. RaytheonÕs liability shall be determined solely by its standard terms and conditions of sale. 
No representation as to application or use or that the circuits are either licensed or free from patent infringement is intended or implied. 
Raytheon reserves the right to change the circuitry and any other data at any time without notice and assumes no liability for errors.

LIFE SUPPORT POLICY:
RaytheonÕs products are not designed for use in life support applications, wherein a failure or malfunction of the component can reasonably 
be expected to result in personal injury. The user of Raytheon components in life support applications assumes all risk of such use and 
indemniÞes Raytheon Company against all damages.

Raytheon Electronics
Semiconductor Division
350 Ellis Street
Mountain View CA 94043
415 968 9211
FAX 415 966 7742

Ordering Information

Product Number Temperature Range Screening Package

RC4207FN 0° to +70°C Commercial 8 Pin Plastic DIP

RC4207GN 0° to +70°C Commercial 8 Pin Plastic DIP


