
OP-37 

OP-37 
Low Noise 
Operational 
Amplifier 

Features 
• Very low noise 

Spectra! noise density - 3.0 nV/..JHz 

1/f noise corner frequency-2.7 Hz 

• Very low V 08 drift 
0.2 µV/Month 
0.2 µvrc 

• High gain - 1.8 Milllon 

• High output drive capability -±12V into 

600'1 load 

• High siew rate -17 V/µS 

• High galn bandwidłh product - 63 MHz 

• Good common mode rejectlon ratio -

126dB 

• Low lnput offset voltage - 1 O µV 

•Minimum low frequency noise-0.08 µVP-P 

(0.1 Hz to 10 Hz) 

• Low lnput bias and offset currents - 1 O nA 

• Compensated for ac stability wlth AvcL ~ 

Operatlonal Ampllflers 

Descriptio n 

The OP-37 is deslgned for lnstrumentation 
grada signal conditioning where low noise 
(both spectra! density and burst), wlde band­
width, and high siew rate are required along 
wlth low lnput offset voltage, low input offset 
temperatura coefflcient, and low input bias 
currents .. The OP-37 is a decompensated 
version of the OP-27 and is ac stable in gain 
configurations equal to five and higher. 

Digital nulling techniques performed at wafer 
sort make it feaslble to guarantee temperatura 
stable input offset voltages as low as 25 µV. 
lnput bias ament cancellation techniques are 
used to obtain 1 O nA input bias currents. 

The OP-37 design uniquely addresses the 
needs of the instrumentation designer. Power 
supply rejection and common mode rejection 
are both in excess of 120 dB. lnput offset 
voltage can be extemally trimmed without 
affecting input offset voltatge drift with tempera­
tura or time. The drift performance is, In fact, so 
good that the system designer must be cau­
tioned that stray thermoelectric voltages gener­
ated by dissimilar metals at the contacts to the 
input terminals are enough to degrade lts per­
formance. For this reason it is also lmportant to 
keep both input terminals at the same relative 
temperatura. 

The OP-37 is avallable In LCC, S0-8 (small­
outilne), T0-99 can, plastic mini-DIP and ce­
ramic mini-DIP packages, and can be ordered 
with Mil-Std-883 Level B processing. 
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Sectlon4 

Connection lnformation 

8-Lead 
T<>-99 Metal can 

(Top View) 

86m:105A 

8-Lead 
Dual In-Line Package 

(Top View) 

85-03208A 

20-Pac:I LCC 
(Top View) 

4 

5 

6 
7 

I 10 11 12 13 
85-()2857A 

8-Lead Plastlc 
Dual In-Line S0-8 

(Top View) 

Pin Functlon 
1 Vos Trim 
2 -lnput 
3 +lnput 
4 -Vs 
5 NC 
6 Output 
7 +Vs 
8 Vos Trim 

Pin Functlon 
2 V00 Trim 
5 -lnput 
7 +lnput 
10 -Vs 
15 Output 
17 +Vs 
20 Vos Trim 

OP-37 

Ordering lnformation 

Operatlng 
Pan Na.mber Package Temperature 

Range 

OP-37EN N o·c to +1o·c 
OP-37FN N o·c to +1o·c 
OP-37GN N O"Cto +70"C 
OP-37EM M o·c to +1o·c 
OP-37FM M o·c to +1o·c 
OP-37GM M o·c to +1o·c 

OP-37ED o -2s·c to +as·c 
OP-37FD o -2s·c to +as·c 
OP-37GD o -2s·c to +as·c 
OP-37ET T -2s·c to +as·c 
OP-37FT T -2s·c to +as·c 
OP-37GT T -25"C to +85"C 

OP-37AD o -ss·c to + 12s·c 
OP-37 AD/8838 o -ss·c to + 12s·c 
OP-3780 o -ss·c to + 12s·c 
OP-3780/8838 o -ss·c to + 12s·c 
OP-37CO o -ss·c to + 12s·c 
OP-37C0/8838 o -ss·c to + 12s·c 
OP-37AT T -ss·c to + 12s·c 
OP-37AT/8838 T -ss·c to + 12s·c 
OP-378T T -ss·c to + 12s·c 
OP-378T/8838 T -ss·c to + 12s·c 
OP-37CT T -ss·c to + 12s·c 
OP-37CT/883B T -ss·c to + 12s·c 
OP-37AU883B l -ss·c to + 12s·c 
OP-378U883B l -ss·c to + 12s·c 

Notes: 
18838 suffix denotes Mil-Std-883, Level B processing 
N • 8-lead plastic DIP 
D • 8 lead ceramic DIP 
T- 8-lead metal can (T0-99) 
L • 20-pad leadless chip carrier 
M - 8-lead plastic SOIC 
Contact a Raytheon sales office or representative for 
ordering information on special packagellemperature 
range combinations. 
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OP-37 

Absolute Maximum Ratings 

Supply Vottage ....................................... ~ 
lnput Vołtage* ............................................ ±22V 
Differentia! lnput Voltage ..................•......... 0.7V 
Interna! Power Disslpation** ................. 658 mW 
Output Short Circult Duration .............. lndefinite 
Storage Temperatura 

Range •...•...•........................... -ss·c to + 1 so·c 
Operating Temperatura Range 

OP-37 A/B/C ....•..................... -ss·c to + 12s·c 
OP-37E/F/G (Hennetic) ........... -25"C to +85°C 
OP-37E/F/G (Plastic) .................. o·c to +1o·c 

Lead Soldering Temperatura 
(S0-8, 10 sec) ..................................... +260"C 
(DIP, LCC, T0-99; 60 sec) .................. +300"C 

"For supply voltages less than ±22V. the absolute maximum 
lnput voltage is equal to the supply voltage. 

••Qbserve package thermal characteristlcs. 

Thermal Characteristics 

8-Lead 8-Lead 
Small Ceramlc 

Outllne DIP 

Max. Junction Temp. 12s·c 175"C 

Max. po TA <50°C 300mW 833mW 

Therm. Res 9Jc - 45"C/W 

Therm. Res. eJ„ 240"C/W 150"C/W 

For T „ >50"C Derate at 4.17mwrc 8.33mWfC 

Operatlonal Ampllflers 

Mask Pattem 

8 7 6 

. 1 2 3 4 

Die Slze: 75 X 80 mlls 
Mln. Pad DlmenslOns: 4 x 4 mlls 

T0-99 8-Lead 
8-Lead 20-Pad Plasttc 

Metal Can LCC DIP 

175"C 175"C 12s·c 

658mW 925mW 468mW 

50"C/W 37"C/W -
190"C/W 105°C/W 160"C/W 

5.26 mwrc 1.0 mwrc s.2smwrc 
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Sectlon 4 OP-37 

Electrical Characteristics Cła - ±15V and TA - +25'C unless otherwise noted) 

nD.!ł7A/E -- ---- -- --- ·-
-------~,~-

_..,. 
Paramet.,. Te.t Condltlona Mln Typ Max •n Typ Max Mln Typ Max Unita 

lnput Offset Voltaae5 10 25 20 60 30 100 µV 

Long Term lnput Offset 0.2 1.0 0.3 1.5 0.4 2.0 µV/Mo 
Voltaae Stabilitv1 1 

lnput Offset Current 7.0 35 9.0 50 12 75 nA 

lnput Bias Current ±10 {40...1 ±12 JSS~ ±15 ;f86) nA 

lnput Noise Volage2 0.1Hzto10 Hz 0.08 0.18 0.08 0.18 0.09 0.25 µV~ 

F0 -10Hz 3.5 5.5 3.5 5.5 3.a a.o 

lnput Noise Voltage Fn•30Hz 3.1 4.5 3.1 4.5 3.3 5.6 n V -
Density2 F0 -1000 Hz 3.0 3.8 3.0 3.8 3.2 4.5 4HZ 

F0 ·10Hz 1.7 4.0 1.7 4.0 1.7 

lnput Noise Current F0 -30Hz 1.0 2.3 1.0 2.3 1.0 pA 

Density2 F0 • 1000 Hz 0.4 0.6 0.4 0.6 0.4 0.6 -{HZ 

lnput Resistance 1.5 6.0 1.2 5.0 o.a 4.0 Mn 
(Diff. Mode)4 

lnput Resistance 3.0 2.5 2.0 Gn 
(Com. Mode) 

lnput Voltage Ranga3 ±11 ±12.3 ±11 ±12.3 ±11 ±12.3 V 

Common Mode Vcw•±11V 114 126 106 123 100 120 dB 
Rei&ction Ratio 

PowerSupply 
Reiection Ratio 

V8 ±4V to ±18V 100 120 100 120 94 118 dB 

f\ ~2 kn, V0 • ±10V 1000 1800 1000 1800 700 1500 

Large Signal Voltage Gain R, ~ 1 kn, V„-±10V 800 1500 800 1500 1500 V/mV 

V0 • ±1V, V8 • ±4V' (250__) 700 '250) 100 (200__) 500 

F\ ~2kn ±12 ±13.a ±12 ±13.8 ±11.5 ±13.5 

Output Voltage Swing f\~6000 ±1! ±12 ±11 ±12 ±11 ±12 V 

Siew Rata" R, ~2 kn Av 17 r n ) 17 T 11/ 17 V/µS 

Gain Bandwidth Product4 F0 • 10 kHz ~ 63 /45_) 63 (4rj 63 MHz 

F0 -1 MHz 40 40 - 40 MHz 

Open Loop Output vo- o. •o· o 70 70 70 n 
Resistance 

Power Consumption 90 140 90 140 100 170 mW 

Offset Adjustment Range RP· 10kn ±4.0 ±4.0 ±4.0 mV 

Notes: 
1. Long Term lnput Offset Voltage Supply reters IO the awrage trend line of V Dl vs. Time over extended period& afler lhe first 30 days of 

openlllion. Exduding lhe ini1ial hour of operation, changes in V 09 during tle nrst 30 operaling days are typically 2.5 J&V. 
2. Thia parametat is tesłed on a sampla beaia only. 
3. Caulion: The Common Mode lnput Range is a funclion of supply W>haga. See Typical Pertonnanoe Cul'WS. Allo, the input proleclian 

diodea do not alow tle de'łice to be l'8łOOWd or insened inlO 1he ciR:uit wihxll first removing p<M81'. 
4. Parwnetar is gumanteed but not easłed. 
5. lnput Offset Vohage meuurements are perłormed by automated test eą.iipment approxima181y 0.5 seconda aher application of power . 

4-86 .... „ ... 

*



OP-37 Operatlonal Ampllflers 

Electrical Characteristics (V. - ±15V, -ss·c .s... TA s + 125"C unless otherwise noted) 

OP-37A OP-378 OP-37C 
Parametera Teat CondHlons Mln Typ Max Mln Typ Max Mln Typ Max Unita 

lnput Offset Voltage' 30 (~ 50 (~2C>q, 70~ µV 

Average lnput Offset 0.2 ~l) 0.3~) 0.4~ µVfC 
Vołtage Drnt:' 

łnput Offset Current 15 50 22 85 30 135 n A 

lnput Bias Current ±20 ±60 ±28 ±95 ±35 ±150 n A 

lnput Voltage Range ±10.3 ±11.5 ±10.3 ±11.5 ±10.2 ±11.5 V 

Common Mode Vcu•±10V 108 122 100 119 94 116 dB 
Rejection Ratio 

PowerSuppły V 8 ±4.5V to ±18V 96 116 94 114 86 110 dB 
Rejection Ratio 

Large Signal Voltage Gain F\. ~2 kn, V0 • ±10V 600 1200 500 1000 300 800 V/mV 

Output Voltage Swing F\.~kn ±11.5 ±13.5 ±11 ±13.2 ±10.5 ±13 V 

Electrical Characteristics cv. - ±15V, -25"C .s... TA s +85"C tor hermetic package types, o·c s TA s +1o·c tor 
plastic package types unless otherwise noted) 

OP-37E OP-37F OP-370 
Parametera Teat Condltlons Mln Typ Max Mln Typ Max Mln Typ Max Unita 

lnput Offset Vołtage1 20 { 5CV 40 (14_9..) ss C220~ µ.V 

Average lnput Offset 0.2 '(~ 0.3 -~) 0.4 ~ µV/C 
Volage Orift2 

lnput Offset Current 10 50 14 85 20 135 nA 

łnDUt Bias Current ±14 ±60 ±18 ±95 ±25 ±150 n A 

lnput Vollage Range ±10.5 ±11.8 ±10.5 ±11.8 ±10.5 ±11.8 V 

Common Mode Vcu•±10V 110 124 102 121 96 118 dB 
Rejection Ratio 

PowerSuppły V 8 ±4.5V to ±18V 97 118 96 116 90 114 dB 
Reiection Ratio 

Large Signal Vołtage Gain F\. ~2 kn, V0 • ±10V 750 1500 700 1300 450 1000 V/mV 

Output Voltage Swing F\.~kn ±11.7 ±13.6 ±11.4 ±13.5 ±11 ±13.3 V 

Notes: 

1. lnput Offset Voltage measurements are performed by automated test equipment approximateły 0.5 seconds alter applica­
tion of power. 

2. Tc V08 performance Is guaranteed unnulled or when nulled with R,. - 8.0 kn to 20 kn. 

4-87 

*



Sectlon 4 OP"'37 

Typical Performance Characteristlcs 

0.1 Hz to 1 O Hz Noise Test Clrcult 
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OP-37 Operatlonal Ampllflers 

Typlcal Performance Characterlstics (Continued) 
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Sectlon 4 OP-37 

Typical Peńormance Characteristics (Continued) 

A Comparlson of Op Amp Current Noise vs. Frequency 
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OP-37 Opetatlonal Ampllflers 

Typical Peńormance Characteristics (Continued} 

lnput Bias Current vs. Temperature 
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Sectlon 4 

Typical Peńormance Characteristlcs (Continued) 

Siew Rate vs. Supply Voltage 
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OP-37 

Typical Applications 

Low lmpedance Mlcrophone Preamp 
(Figure 1) 

In this preamp the transformer converts th~ low 
microphone impedance up to a value that 1s 
ciosa to the optimum source impedance re­
quired by the OP-37 for best noise perform­
ance. The optimum source impedance can be 
calculated as the ratio of en/in which for the 
OP-37 Is approximately 7000'1. Fortunately the 
noise performance does not degrade api>r:ecia­
bly until the source impedance Is four _or f1ve 
times this optimum value. The source 1mped­
ance at the output of this transformer of 15 k'1 
still provides near optimum noise performance. 
(A high quality audio transformer with a step-up 
ratio of 6.7 to one is not available.) C1 rolls off 
the high frequency response at 90 kHz giving a 
noise power bandwidth of 140 kHz. 

lnstrumentatlon 

The OP-37 is particularly adaptable to instru­
mentation applications. When wired into a 
single op amp difference ampllfier configura­
tion the OP-37 exhibits outstanding common 
moda rejection ratio. The spot voltage noise is 
so low that it is dominated almost entirely by 
the resistor Johnson noise. 

The three op amp instrumentation amplifier of 
Figura 4 avoids the low in put impedance 
characteristics of difference amplifiers at the 
expense of two more operational amplifiers and 
a slight degradation in noise performance. The 

Operatlonal Ampllflers 

noise increases because two amplifiers are 
contributing to the input voltage spectra! noise 
instead of one. Thus, the noise contribution, 
excluslve of resistor Johnson noise, increases 
by slightly more than the ../2. The spectra! noise 
voltage lncreases from ap~oxi~ately 3 ~V/...r.:fz 
to approximately 4.9 nV/""1łi, w1th the thir~ 
ampłifier contributing about 10% of the noise. 
The gain of the input amplifier is set at 25 and 
the second stage at 40 for an overall gain of 
1 OOO. R7 is trimmed to optimize the common 
mode rejection ratio (CMRR) with frequency . 
With balanced source resistors a CMRR of 1 OO 
dB is achieved. With a 1 k'1 source impedance 
imbalance CMRR is degraded to 80 dB at 5 
kHz due to the finite {3 G'1) input impedance. 

DAC Current to Voltage Converter 

Many high speed voltage output D/A conver­
sion applications require a high speed op amp 
to convert a standard current output DAC (such 
as a DAC-08 or DAC-1 O) to voltage output. The 
OP-37 is ideał for this because it has the speed 
and settling time for fast data conversion, but 
still has excellent de specifications to ensure 
high accuracy . 

The 360'1 resistor is required to increase the 
effective gain of the OP-37 to meet the mini­
mum gain requirement for stability. The high 
speed of the OP-37 allows a conversion time of 
1 µSto 1/2 LSB in this circuit. In addition, the 
low V os and V os drift of the OP-37 comple­
ments the high accuracy of the DAC-10, and 
the high output drive capability allows connec­
tion to demanding loads. 
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Sectlon 4 
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Flgure 3. Common Mode Rejectlon Ratio Test Clrcult 
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Flgure 4. Three Op Amp IC lnstrumentatlon AmplNJer 
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F/gure 5. DIA Converter Appllcatlon 
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