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Trim range exceeds
offset voltage specification

O_
OPA227 and OPA228 single op amps only.
Use offset adjust pins only to
null offset voltage of op amp.
— Oy See text.
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Conventional Op Amp Configuration

RZ
R, YW
——O
Not recommended
for OPA227
Rg=R;IIR; External Cancellation Resistor

Recommended OPA227 Configuration
RZ

R, W

No cancellation resistor.
See text.
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VOLTAGE NOISE SPECTRAL DENSITY
vs SOURCE RESISTANCE
1.00+03 —

Eo

Rs AN LA

1.00E+02

|
I
[ ‘ )
OPA227 142”7 | Resistor Noise
1.00E+01

Typical at 1k (VVHz)

4 il

}
or Noise
~ [
Eo?=e,? + (i, Rg)* + 4k TRy

Votlage Noise Spectral Density, E,

1.00E+00

100 1k 10k 100k

Source Resistance, Rg (Q)

10M

U4.00000000000O00O0COO0O0OOPA227O0OO0O
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Noise in Noninverting Gain Configuration

R,
VW
Ry

W -

- R, —OEy
+

Rs
Vs

Noise in Inverting Gain Configuration

R,

W

D—OEO

For the OPA227 and OPA228 series op amps at 1kHz, e, = 3nV/A Hz and i,

Noise at the Output:
R 2 2
Eo2= 1+E2 en2+elz+ezz+(inR2)2+esz+(inRs)2 1+ 2
1 1

Where e, =V 4KTR ¢ [1 + %

J = thermal noise of Rg
1

e, =V4KkTR, * [ R, J = thermal noise of R,
Rl

e, =V 4kTR, = thermal noise of R,

Noise at the Output:

E02: 1+ RZ
R, +R

1 S

2
2 2 2 i 2 2
J e, te te, +(|nR2) +e

S

Where e, =V 4KTR [ R TZR

] =thermal noise of R
1 S

e, =V 4KTR, * [R F}R

J = thermal noise of R,
1 S

e, =V 4kTR, = thermal noise of R,

= 0.4pAN Hz.

gs.00oooooocooooooo
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Device
Under
Test

634kQ

Ry R, Rg Ry
;\r\;\(; 2MQ 402kQ 178kQ
R, R, Co
1KQ 9.09kQ l?rl":
_,_—\/W YW y
) h
c c, - 6
M= 1pF Ul us —O Vour
| ] +
I I (OPA227) (OPA227)
Input from
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Device
Under
Test
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22pF

2kQ

W

OPA228

O
2kQ 100pF

I
1kQ 2kQ
VW VW
OPA228
+

08.G=+20 00 00PA2280 00O

011.G=-200000PA2280 0

25mV/div

400ns/div

25mV/div

. OPA228

400ns/div

09.0000000000G=+20C,,,=100pF00000 =

SVp-p

012.0000000000G=-20C,,,,=100pF0 0000 =

SVpp

25mV/div

OPA228

200ns/div

25mV/div

. OPA228

200ns/div

010.0000000000G=+20C,,,,=100pF00000 =

50mVp-p

013.0000000000G=-20C ,,=100pF0 0000 =

50mVp-p
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2.2nF 1W dc Gain=1
|
I 330pF
1.1kQ 1.65kQ I I
V j—
N VWA 1.43kQ 1.91kQ
OPA227 —
—— 33nF \/\/\/\ 2.21kQ
+ L canr OPA227 W% _L O Vour
= = + I 10nF
fy = 13.86kHz fy = 20.33kHz f=7.2kHz
Q=1.186 Q=4519
014.30020kHzO O OO Oo05dBO OO DO OOOOOOO
20pF
0.1uF } }
I TTL INPUT | GAIN
I o ) 9.76kQ
100Q 100kQ “ 1 \/\/\/\
w/\/\/‘ Balance
— 500Q Trim
2
- 6 Output Input
5 |0PA227 —O o Output
+
\\\\ Dexter 1M NOTE: U;e metal fllm_ reS|st_ors_
. and plastic film capacitor. Circuit
Thermopile must be well shielded to achieve
Detector : 4.75kQ
low noise.
TTL

Responsivity = 2.5 x 104V/W
Output Noise = 30uVrms, 0.1Hz to 10Hz

gis.0o0oooooooo
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Audio

In

This application uses two op amps
in parallel for higher output current drive.

1kQ ! X
1
— 1

I
! OPA2227
— I

200Q

=

200Q

=

To
Headphone

-15V
O17. 0000000000
Bass Tone Control
R R, R
1 50kQ 3
2
Rl[)
100kQ
Midrange Tone Control
Cl
940pF
|
I
R Rs R
4 KkQ 6
2.7kQ 3 i)cw, 1 2.7kQ
Vin © WA W YW
2 C,
0.0047uF
|
I
Treble Tone Control
R Rs R
7 50kQ 9
7.5kQ 3 —ow- 1 7.5kQ % Ry
A A 100k
2
C3
680pF
|

0183000000 000oooobboooomoboooooooooon
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INDEX A2 115 | 1195 | 2.92 | 4.95
AREA b .014 | .022 | 0.36 | 0.56

b2 .045 | .070 | 1.14 | 1.78

b3 | .030 | .045 | 0.76 | 1.14

C .008 | .014 | 0.20 | 0.36

.355 | .400 | 9.02 | 10.16

005 | — (013 | —

E D
D1
E@ng E 300 | .325 | 7.62 | 8.26
E1 [.240 [ .280 [ 6.10 | 7.11
swwc | | e .100 BASIC | 2.54 BASIC
PLANE ¢ eA | .300 BASIC | 7.63 BASIC
q eB | — [.430] — [10.92
P)s Teap o F W*C eC_|.000 | .060 | 0.00 | 1.52
4 PL L 115 | .150 | 2.92 | 3.81
654—‘ N 8 8
[Bloro(2s) @lc]
000O0000010014000000000DIP
b INCHES _ [MILLIMETERS
DIM | MIN [ MAX | MIN [ MAX
H_HH_HH_HH_HH_HH_HH_H A — | 210 — [533
Al [.015] — o038 —
INDEX 1 A2 [ .115].195 [ 2.92 | 4.95
AREA b .014 | .022 [ 0.36 | 0.56
* b2 |.045 | 070 114 [ 1.78
T T T T T T c .008 | .014 | 0.20 | 0.36
! 7 D |.735 | .775 |18.67]19.69
D1 [.005 | — [013]| —
5 [% E A‘ E [.300].325]7.62] 8.26
b2 rA2
"‘ il \ I — E1 | .240 | .280 | 6.10 | 7.11
BASE I 1 e .100 BASIC | 2.54 BASIC
SEA%E chf | | i eA | .300 BASIC | 7.63 BASIC
— | ‘ ‘ eB | — [.430] — [10.92
PLANE L Uj} ¢ m eC | .000 | .060 | 0.00 | 1.52
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A
[e] i o b #C N 14 14
FULL LEAD
"R [&o10(25) @]c] 654
00000001820 80 0 SOP
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. 0 O|lo |8 | o |8
c
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- SEE
DETAIL "A”
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N o DIM | MIN | MAX | MIN | MAX
A |.0532].0688] 1.35 | 1.75
u u u u u u u J Al | .004 |[.0098 0.10 | 0.25
B |.013 | .020 [ 0.33 [ 0.51
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