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OP27A, 0P27C, OP27E, OP276
OP37A, OP37C, OP37E, OP376

LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

® Direct Replacements for PMI and LTC OP27
and OP37 Series

Features of OP27A, OP27C, OP37A, and
OoP37C:

® Maximum Equivalent Input Noise Voltage:
3.8 nV/VHz at 1 kHz
5.6 nV/vHz at 10 Hz

‘ Very Low Peak-to-Peak Noise Voltage at
0.1Hzto 10 Hz ... 80 nV Typ

® Low Input Offset Voltage . .

® High Voltage Amplification . . .

. 25 pV Max

1 V/uV Min

Feature of OP37 Series:

® Minimum Slew Rate . . . 11 V/us

description

The OP27 and OP37 operational amplifiers
combine outstanding noise performance with
excellent precision and high-speed specifi-
cations. The wideband noise is only 3 nV/vHz,
and with the 1/f noise corner at 2.7 Hz, low
noise is maintained for all low-frequency
applications. ‘

The outstanding characteristics of the OP27 and
OP37 make these devices excellent
choices for low-noise amplifier applications
requiring precision performance and reliability.
Additionally, the OP37 is free of latch-up in high-
gain, large-capacitive-feedback configurations.
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The OP27 series is compensated for unity gain. The OP37 series is decompensated for increased bandwudth

and slew rate and is stable down to a gain of 5.

The OP27A, OP27C, OP37A, and OP37C are characteérized for operatlon over the full military temperature
range of —55°C to 126°C. The OP27E, OP27G, OP37E, and OP37G are characterized for operation from

—25°C to 85°C.

. AVAILABLE OPTIONS

Vio MAX | STABLE PACKAGE
Ta A'? 25oc | amn | CERAMICDIP | METAL CAN | PLASTIC DIP
{JG) w i)
I 25 4V 1 Z Z OP27EP
- # 5 — — OP37EP
s:; I 1 _ _ OP27GP
# 5 - - OP37GP
1 OP27AJG OP27AL _
—_ (-]
ii ¢ 26 4V 5 OP37AJG OP37AL —
1 OP27CJG = —
Q
128°C | 100wV 5 OP37CJG - -
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OP27A, OP27C, OP27E, 0P27G

OP37A, 0P37C, OP37E, 0P37G T-79-06-10
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS ' ’
schematic
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absolute maximum ratings over operating free-air temperature range (unless otharwise noted)
Supply voltage, VCC+ (see Note 1) ... ... i 22V
Supply voltage, VeC—~ (see Note 1) ... ... i -22V
INPUE VOIBAGE . . o oo e ottt a e et i st Vee +
Duration of output ShOFE CIFCUIt . . . . . .. ... i e unlimited
Differential input current {see Note 2) .. ... ... ... . i +25 mA

See Dissipation Rating Table
—55°C to 125°C

—-25°C to 85°C
-65°C to 150°C
300°C

Continuous power dissipation
Operating free-air temperature range: OP27A, OP27C, OP37A, 0OP37C
OP27E, OP27G, OP37E, OP37G

Storage temperature range
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG or L package
Lead temperature 1,6 mm {1/16°inch) from case for 10 seconds: P package

NOTES: 1. All voltage values are with respect to the midpoint between Ve + and Vo — unless otherwise noted.
2. Theinputs are protected by back-to-back diodes. Current-limiting resistors are not used in order to achieve low noise. Excessive
input current will flow if a differential input voltage in excess of approximately +0.7 V is applied between the inputs unless
some limiting resistance is used.

DISSIPATION RATING TABLE

PACKAGE Ta =< 25°C ‘DERATING FACTOR Ta = 85°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING  POWER RATING
JG 1060 mW 8.4 mw/°C 546 mW 210 mW
L 825 mW 6.6 mwW/°C 429 mW 165 mw
P 1000 mW 8.0 mW/°C 520 mW N/A
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0P27A, OP27C, OP37A, OP37C
I.OW NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

M 4961724 0084249 29 EETIIY

recommended operating conditions

OP27A, OP37A 0P27C, OP37C
MIN NOM MAX | MIN NOM MAX | UNIT
Supply voitage, Ve + 4 15 22 4 15 22 \"
Supply voltage, Vci — -4 -15 -22 -4 -15 -22 v
Common-mode input | Vocs = £16V, Ta = 25°C =17 +11
voltage, ViCR Vecs = £15V, TA = —-55°C t0 126°C +10.3 +10.2
QOperating free-air temperature, Ta -55 125 | -55 125 °C
electrical characteristics, VCC+ = %15 V (unless otherwise noted)
OP27A, OP37A OP27C, OP37C
PARAMETER TEST CONDITION T,
. ’ s A MIN TYP MAX| MIN TYP MAX UNIT
Vg =0.V|c = 25°C 10 25 30 100
V| input offset voltage
10 Input OTISEt VOUAG® | ps = 50 0, See Note 3 |~ 55°C to 125°C 60 s0| *Y
Average temperature
*Vio coefficient of input —-B56°C to 126°C 0.2 0.6 0.4 1.8| pv/°C
offset voltage
Long-term drift of
. See Note 4 0.2 - 1 0.4 2| pVimo
input offset voltage
25°C 7 35 12 75
o Input offset current |Vg = 0, Vg = 0 ~E5°C 19 125°C 50 135 nA
25°C +10 +40 +156 +80
i Vo=0,Vic=0 A
is Input bias current o =0, V¢ TEE5C 10 125°C 260 =150 n
v Common-mode input 25°C +11 =11 v
ICR voltage range -55°C to 125°C|+10.3 +10.2
R = 2k0 +12 +13.8 11.5 +13.
Peak output voltage L 25°C x113 3.8
Vom swin R = 0.6 k@ +10 +£11.5 +10 £11.5 v
9 RL = 2 k2 ~55°C to 126°C|£11.6 £10.5
R 2 2k3, Vo = £10V 1000 1800 700 1500
Large-signal R, =2 1k}, Vo = =10V 250C 800 1500 1500
Avp dnffete.ntlall voltage RL, = 0.6k}, Vo = £1V, 250 700 200 500 vimv
amplification vVee = £ 4V
RL = 2kQ, Vo = £10V|-565°C 1o 125°C|] 600 300
Common-mode input
i 3 2 GQ
ficm) resistance
fo Output resistance |{Vg = 0,19 = 25°C 70 70 Q
Common-mode Vic = £11V 25°C 114 126 100 120 4B
rejection ratio Vic = 10V -55°C to 125°C| 108 94 ]
Supply voltage Vect: = t4Vto £18V 26°C 100 120 94 118 a8
rejection ratio Vee+ = 4.5V to £18V|[-55°C to 126°C 96 86
NOTES: 3. Input offset voltage measurements are performed by automatic test equipment approximately 0.5 seconds after applying power.

-4,

Long-term drift of input offset voltage refers to the average trend line of offset voltage versus time over extended periods
after the first 30 days of operation. Excluding the initial hour of operation, changes in V| during the first 3() days are typically

2.5 uV. See Figure 3.
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OP27E, OP37E, OP27G, OP376 ~ T-79-06-10
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

TEXAS INSTR (LIN/INTFQ) S50E D WM 89bl724 0084250 TOS EMTIIH

recommended operating conditions

MIN NOM MAX | UNIT

Supply voltage, Vce + : 4 16 22 \
Supply voltage, Voo — . -4 -15 =22 v
Common-modeinput | Vocy = 15V, Tp = 25°C +11 v
voltage, VICR Voot = 16V, Tp = —65°C to 126°C +10.5
Operating free-air temperature, Tao —-25 85 °C
electrical characteristics, VcC+ = *15 V (unless otherwise noted)
: OP27E, OP37E OP27G, OP37G
UNIT
PARAMETER TEST CONDITIONS TA MIN_ TYP _MAX] MIN _ TYP MAX
Vio  Input offset voltage | 1O = % Vic =0 25°C L 01004 v
1o Inpu %8 |Rg = 60 0, See Note 3 | —25°C to 86°C 50 220] *
Average temperature|
*Vio coefficient of input ~25°C to 85°C 0.2 0.6 0.4 18] aV/°C |
offset voltage
Long-term drift of 1o pote 4 0.2 1 0.4 2| pvimo
input offset voltage
25°C 7 35 12 75
o Input offset current |Vg = 0, Vig = 0 ~25°C t0 B5°C 50 136 nA
25°C +10 40 +16 +80
i =0,V = - -
Iig Input bias current | VgQ Ic=0 ~25°C 16 B5°C 260 2150 nA
v Common-mode input ’ 25°C +11 +11 v
ICR " \oktage range —25°C to 85°C |£10.5 £10.5
RL = 2k +12 +£13.8 +11.6 £13.5
Peak I 26°C
VoM s::in output voltage e = 0.6 ka 210 £11.6 10 £11.6 v
. s RL =2 2 k@ —-25°C to 85°C [+11.7 +11
RL 2 2k, Vg = 10V 1000 1800 700 1500
Large-signal RL21kQ Vg = +£10V 250¢C 800 1500 1600
Avp dlffelze.ntaall voltage |RL = 0.6kQ, Vg = +1 V] 260 700 200 500 VimV
amplification Vee = £ 4V
RL = 2k3, Vo = 10V | —-25°C to 85°C | 750 450
Common-mode input
HCMY o sistance ’ ‘ 3 2 Go
o Output resistance |Vp =0,1lp = 0 25°C 70 70 Q
CMRR Common-mode Vic = 11V 25°C 114 126 100 120 a8
rejection ratio Avic = x10V -25°C t0 85°C | 110 96 )
Supply voltage Vecse = t4Vito £18V 25°C 100 120 94 118 B
rgjection ratio Vees = +4.5Vto £18V] —26°C 10 86°C 97 90

NOTES: 3. Input offset voitage measurements are performed by automatic test equipment approximately 0.5 seconds after applying power.
4. Long-term drift of input offset voltage refers to the average trend line of offset voltage versus time over extended periods
after the first 30 days of operation. Excluding the initial hour of operation, changes in Vjg during the first 30 days are typically

2.5 uV. See Figure 3. .

EXAS ‘t’?
INSTRUMENTS

2-152 ) POST OFFICE BOX 655303 * DALLAS, TEXAS 75265
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OP27A, OP27C, OP27E, OP27G
OP37A, OP37C, OP37E, OP37G
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

T-79-06-10

OP27 operating characteristics over oporating free-air temperature range, Voc+ = = 18V

) OP27A, OP27E | 0P27C, OP27G
PARAMETER .
TEST CONDITIONS MIN _ TYP MAX | MIN TVP MAX UNIT
SR Slew rate at unity gain Ayp 2 1, R =2 2kQ 1.7 2.8 1.7 2.8 V/ps
Peak-to-peak equivalent f=0.1Hzto 10Hz, RS = 100 Q, :
V . X R .
NPP input noise voltage See Figure 34 008 018 0.09 0.25 i
Equivalent inaut f = 10Hz, Rg = 100 Q, 3.5 5.5 3.8 8
Vo P f = 30 Hz, Rg = 100 0 3.1 45 33 5.6 |nviviEz
noise voltage
f=1kHz, Rg = 1004 3.0 3.8 . 3.2 4.5
Equivalent inout f = 10 Hz, See Figure 35 1.5 4 1.5
In a P f = 30 Hz, See Figure 35 10 2.3 1.0 pAINFZ
noise current -
f = 1 kHz, See Figure 35 0.4 0.6 0.4 0.6
GBW  Gain bandwidth product f = 100 kHz 5 8 5 8 MHz

OP37 operating characteristics over operating free-air temperature range, VCC+ = 15V

OP37A, OP37E 0OP37C, OP37G
RAMETE
PA ETER TEST CONDITIONS R MIN TYP  MAX MIN TYP  MAX UNIT
SR Slew rate at unity gain Ayp 2 5, RL = 2kQ 11 17 11 17 V/ps
Peak-to-peak equivalent f = 0.1 Hz to 10 Hz, Rg = 100 Q,
\" 0.08 0.8 0.09 0.25 A"
NPP input noise voltage See Figure 34 #
Equivalent input f=10Hz, Rg = 100 Q 3.5 5.5 3.8 8
Vn n:_s e : f = 30 Hz, Rg = 100 0 31 45 3.3 5.6 |nviiiz
'se volteg f = 1kHz, Rg = 100 0 v 30 38 3.2 45
Equivalent input 1 f = 10 Hz, See Figure 35 1.6 4 1.6
In n::’s':z::e:'tp” f = 30 Hz, See Figure 35 10 2.3 1.0 pAIEZ
f = 1 kHz, See Figure 35 0.4 0.6 0.4 0.6
f = 10 kHz 45 63 45 63
i i MH,
GBW  Gain bandwidth product Av 5. f =1 M 70 20 - z
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OP27A, OP27C, OP27E, OP27G
OP37A, OP37C, OP37E, OP37G T-79-06-10
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS -

TYPICAL CHARACTERISTICS

table of graphs

. FIGURE
Vio Input offset voltage ) vs Tempesrature 1
Ay, Change in input offset voltage vs Time after power-on 2
10 vs Time (long-term drift) 3
[[Te) Input offset current vs Temperature 4
iB Input bias current vs Temperature: . 5
_\TIE!R Common-mode input voltage range vs Supply voltage .6
VoM Maximum peak output voltage vs Load resistance 7
Vopp Maximum peak-to-peak output voltage] vs Frequency 8,9
vs Supply voltage 10
Avp Differential voltage amplification vs Load resistance 11
‘ vs Frequency 12,13, 14
CMRR Common-mode rejection ratio - vs Frequency 15
ksvR - Supply voltage rejection ratio vs Frequency - 18.
| wvs Temperature 17
SR Slew rate - vs Supply voltage 18
vs Load resistance 19
bm Phase margin ] vs Temperature 20, 21
¢ Phase shift vs Frequency 12,13 °
vs Bandwidth 22
vs Source resistance 23
Vn Equivalent input noise voltage vs Supply volitage . 24
) vs Temperature - 25
vs Frequency -26
In Equivalent input noise current vs Frequency 27
GBW  Gain bandwidth product vs Temperature 20, 21
los Short-circuit output current vs Time 28
Ice Supply current vs Supply voltage 29
Pulse response Small-signal 30, 32
Large-signal 31, 33
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TEXAS INSTR (LIN/INTFC) 50E D W@ 89bl724 0084253 7?17 ENTIIY
OP27A, OP27C, OP27E, OP27G

OP37A, OP37C, OP37E, OP37G
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICSt . T-79-06-10
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OF REPRESENTATIVE UNITS INPUT OFFSET VOLTAGE
vs vs ’
~  FREE-AIR TEMPERATURE ELAPSED TIME
100 —e . .
Vect = 216V | [ 2 Vegs = 16V

> 8 0P27C/37C s | Ta=25°%
X 60 L e g 10 |
] OP27A/37A £ 0P27CRIGP
§ a0 ™ T OP27AI37A2 : OP37CP/GP
= / ]
S 2 P £ ‘
§ o e e, — — ?-'
& OP27E/37E P 5 /
S _, £ g OP27AP/EP
5 - £ / OP37AP/EP
£ a0 — t . -3 "
i : £
5 o 0P27G/37G I~ 3 //
s 0P27C/37C ,

-80 ' o

>
-100 4 0
_50 -26 0 256 50 75 100 125 1 2 3 a 5
Ta—Free-Air Temperature— °C ) Time After Power-On—minutes
) Figure 1 Figure 2

v

LONG-TERM DRIFT OF
‘ INPUT OFFSET VOLTAGE
OF REPRESENTATIVE UNITS

— 0'2 I

Vimo Treng Line
-6

0 1 2 3 4 5 6 7 8
Time —months

> 8

T M
$ o g NI T

= P, §
> 2 . >.¢E/-\

g a0 oy

i ™

i N —

)

[

2

7

o

>

4

Figure 3

TData for temperatures below —25°C and above 85 °C are applicable to the OP27A, OP27C, OP37A, and OP37C only.
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OP27A, 0P27C, OP27E, OP27G
OP37A, OP317C, OP37E, OP37G T-79-06-10
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS t

INPUT OFFSET CURRENT INPUT BIAS CURRENT
Vs ~ vSs
" FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
— 250 r—r—r—r—r—r—
so Vee: = 216V Vec: = 215V
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Figure 4 Figure 5

MAXIMUM PEAK OUTPUT VOLTAGE
: vs
LOAD RESISTANCE

COMMON-MODE INPUT VOLTAGE RANGE LIMITS
vs
SUPPLY VOLTAGE

N
o .

16 Vcc; - 1'1.'; \;
Z 7 18 FTA = 26°C
12 TA = -566°C = 3
Ta = 25°C, 2 16
> 8 \ . B
) ; 14 [ —POSITIVE »
£ 4 » . g 1y | SWING af
3 Y AL 3 /| NEcaTive
% o Z | 3 10 Yo SWING
3 N & .04
£ _a Ta = -55°C £ 8 7
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o
S -8 7 L /4
Ta = 25°C P 4
-12 TA = 125°C Z 2
>
-16 ; 0
0 t5 £10 £15 +£20 0.1 1 10
Vce + —Supply Voitage—V - RL—Load Resistance —kQ
Figure 6 : Figure 7

tData for temperatures below —25°C and above 85°C are applicable to the 0P27A, OP27C, OP37A, and OP37C only.
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TEXAS INSTR (LIN/INTFC) S50E D WW 89L1724 0084255 59T EETIIY

0P27A, 0P27C, OP27E, OP27G
OP37A, OP37C, OP37E, OP37G
LOW-NOISE, HIGH-SPEED, PRECISION OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS T-79-06-10
oP27 OP37
MAXIMUM PEAK-TO-PEAK MAXIMUM PEAK-TO-PEAK
OUTPUT VOLTAGE OUTPUT VOLTAGE
VS vs
FREQUENCY ; FREQUENCY
28
1 Ve = 215V 128 Vec: = 218V
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‘ Figure 8 Figure 9
OP27A, OP27E, OP37A, OP37E OP27A, OP27E, OP-37A, OP-37E
LARGE-SIGNAL LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION DIFFERENTIAL VOLTAGE AMPLIFICATION
vSs v$§
TOTAL SUPPLY VOLTAGE LOAD RESISTANCE
2 2500 . Z 2400
13 Vo = £10V § Vec: = 15V
>| TA = 25°C - 1 2200 }vg = +10V
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S 2000 £ 2000 .
3 RL = 2 k@ / g A
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£ 1500 v4 £ 1600
®
) / £ 1400
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3 /] / £ 1000
€
8 2 /
£ 500 / £ 800
£ a
1 ~ 1 600
S g 400
< 9% 10 20 30 .40 50 < .1 1 - 10 100
Vee + — Ve - —Total Supply Voltage—V R —Load Resistance —k{
Figure 10 Figure 11
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