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Component selection
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Component selection

- Noise:
+ 1
Vvsupply () H RBl
. R.
- —__ |
I N L
CC Ra _CE

(c) 2020 A.J.M. Montagne 3



Component selection
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Component selection

T - Noise: Ry, < 600¢,
s R, > 600,
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Component selection

T - Noise: Ry, < 60062,
+ R. > 60012,
‘/;;upply () H RBl 277]}0 < R87
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Component selection
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- Noise:

- Bandwidth:

- Accuracy:

Rb < GOOQ,

R. > 60012,
1

27w fCo < RS’

nV
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1
27 flowC A < Ry

GB > 45 MHz

1
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R. > R

Ag > 33 x 90 = 3000

- Drive capability:
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Component selection
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- Noise: Ry, < 600¢,
R. > 60012,
1
27w fCo < RS’

nV
SV <315\/—

pPA
S] <525\/—Z

. . 1
- Bandwidth: 7 O < Ry

GB > 45 MHz

1
27-‘-flow C’A S Rb

- Accuracy: R.> R,
Ag > 33 x 90 ~ 3000

- Drive capability:

]Source,sink > 5 mA
SR > 1.5 V/us
Veat < 0.25 V
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Component selection
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Component selection

+ 1
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- Noise:
OPA211
1 J_ - Bandwidth:
R, ==,
T 3.4nF
- Accuracy:

Ry, < 60052,

R. > 600,
1

2 fCco < RS’

nVv
Svn < 3.15@

1
27 flowC A < Ry

GB > 45 MHz

1
27-‘-flow C’A < Rb

R. > R,
Ag > 33 x 90 = 3000

- Drive capability:

Isource,sink > 5 mA
SR > 1.5 V/us
Veat < 0.25 V
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Component selection

T - Noise: Ry, < 600€,
ps R. > 6009,
Vsupply () B Rp1 27‘(’]}0@' < Ry,
B R, Sy < 3.152Y
n \/E
- OPA211
—1__| Sr, <5.250=
J_ Z
I | - Bandwidth: L < R,
C R =, 27 flowC A
¢ T ’ 3 4AnF GB > 45 MHz
1 1 J_ ——— < Ry
- - - - 7"-flovvC’A
R R
+ T4%° Ao > 33 x 90 ~ 3000
VS<> —le - Drive capability:
= C4
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— SR > 1.5 V/us

Veat < 0.25 V
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Component selection

Ry, < 60052,

R. > 600,
1

2 fCco < RS’

nVv
Svn < 3.15@

1
27 flowC A < Ry

GB > 45 MHz

1 <Rb

27-‘-flow C’A _

R. > R,
Ag > 33 x 90 = 3000

Isource,sink > 5 mA

- Noise:
+ 1
Vsupply () Rp1
N R
e 4: OPA211
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CC R, _CE
J_ T 20k 3.4nF
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+ b
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Veat < 0.25 V
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Component selection

T - Noise: Ry, < 600€,
ps R. > 6009,
Vsupply () B Rp1 27‘(’]}0@' < Ry,
- R, Sy < 3.152Y
n \/E
. PA211
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R, R
600 - Bzl T Cp Ry, - Accuracy: R,.>> R.
+ T 40 Ao > 33 x 90 ~ 3000
VS<> —le - Drive capability:
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B 4 7uF Isource,sink > 5 mA
— SR > 1.5 V/us

Veat < 0.25 V
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Component selection

Ry, < 60052,

R. > 600,
1
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nVv
Svn < 3.15@

1
27 flowC A < Ry

GB > 45 MHz
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Isource,sink > 5 mA
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Component selection

Ry, < 60052,

R. > 600,
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nVv
Svn < 3.15@

1
27 flowC A < 1y
GB > 45 MHz

1
27-‘-flow C’A < Rb

R. > R,
Ag > 33 x 90 = 3000

Isource,sink > 5 mA
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Component selection

Ry, < 60052,

R. > 600,
1

2 fCco < RS’

nVv
Svn < 3.15@

1
27 flowC A < Ry

GB > 45 MHz

1 <Rb

27-‘-flow C’A _

R. > R,
Ag > 33 x 90 = 3000

Isource,sink > 5 mA
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Vsupply () Rp1
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Component selection

T - Noise: Ry, < 600€,
y &) - R. > 6009,
1
supply \ B ]ﬁl o foe & R,
R. 20k - Sy, < 3.15 7=
= —__] OPA2Ll S; < 5.25-B4
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Component selection

T - Noise: Ry, < 600€,
y &) - R. > 6009,
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Modeling OpAmp

Small-signal dynamic behavior OPA211
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OPA211,0PA2211
SBOS377K ~OCTOBER 2006-REVISED SEPTEMBER 2018

Typical Characteristics (continued)

at Ty = 25°C, Vg = +18 V, and R = 10 kQ, unless otherwise noted.
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Small-signal dynamic behavior OPA211

Typical Characteristics (continued)

at Ty = 25°C, Vg = +18 V, and R = 10 kQ, unless otherwise noted.
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Small-signal dynamic behavior OPA211

Typical Characteristics (continued)

at Ty = 25°C, Vg = +18 V, and R = 10 kQ, unless otherwise noted.
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cc = 2p ; common-mode input capacitance
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

SLICAP noise and bias models

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vew=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current =
> ’ }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp

f=10Hz 2 nV/AHz

<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1KkHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oonnr?t%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 20| 8 kQ || pF
Common-mode 10| 2 GQ || pF
OPEN-LOOP GAIN
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\)//oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1KkHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q?oon”rgﬁde ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O dcvar
nullor with offset and bias
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE
OPA211:
Vg = +15 V +30 +125 uv
Vos Input offset voltage
OPA2211: 150 1150 Vv
Vg =215V = = K
. VS =+15V °
dVpg/dT Input offset drift Th = —40°C to +125°C +0.35 +1.5 uv/°C
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A%
power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT
Vew=0V +60 +175 nA
OPA211:
VCM =0V +200 nA
Is Input bias current Tp = —40°C to +125°C
OPA2211:
VCM =0V +250 nA
Ta =—40°C to +125°C
Vew=0V +25 +100 nA
los Input offset current Vem=0V
Tx = —40°C to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
('j”epn“;it‘; oltage noise |+ _ 100 Hz 1.4 nVAHz
f=1kHz 1.1 nV/AHz
| Input current noise | f =10 Hz 3.2 pAANHz
A density f=1KkHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
oM voltage range Vg <45V (V=) + 2 (V) — 1.4 v
VS 215V
(V=) +2V Vo< (V+) -2V 114 120 dB
- Ta =—40°C to +125°C
CMRR C(_Jmmon mpde A
rejection ratio Vg < 5V
(V=) +2V < Voy s (V+) -2V 110 120 dB
Ta =—40°C to +125°C
INPUT IMPEDANCE
Differential 20| 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage

svo = 40 x 107
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1KkHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage
Standard deviation offset current

svo = 40 x 107
sio = 30 x 107?
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1kHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current

svo = 40 x 107
sio = 30 x 10~?

116 = 0
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1KkHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current
Standard deviation bias current

svo = 40 x 107
sio = 30 x 10~?

110 = 0

sib =60 x 107
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)
at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE
OPA211:
Vg = +15 V +30 +125 uv
Vos Input offset voltage
OPA2211: 150 1150 Vv
Vg =215V = = K
. VS =+15V o
dVpg/dT Input offset drift Th = —40°C to +125°C +0.35 +1.5 uv/°C
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A%
power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT
Vew=0V +60 +175 nA
OPA211:
VCM =0V +200 nA
Is Input bias current Tp = —40°C to +125°C
OPA2211:
VCM =0V +250 nA
Ta =—40°C to +125°C
Vew=0V +25 +100 nA
los Input offset current Vem=0V
Tx = —40°C to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
Input voltage noise _
density f =100 Hz 1.4 nV/AHz
f=1kHz 1.1 nV/AHz
| Input current noise | f =10 Hz 3.2 pAANHz
" density f=1kHz 1.7 pA/~NHz
INPUT VOLTAGE RANGE
oM voltage range Vg < %5 V (V=) + 2 (V4) — 1.4 v
VS 215V
(V=) + 2V < Voys (V4) -2V 114 120 dB
. Ta =—40°C to +125°C
CMRR C(_Jmmon mpde A +
rejection ratio Vg < 5V
(V-)+2V<=sVeus(V+) -2V 110 120 dB
Ta =—40°C to +125°C
INPUT IMPEDANCE
Differential 20| 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current
Standard deviation bias current

SLICAP O _noise

svo = 40 x 107
sio = 30 x 10~?

110 = 0

sitb = 60 x 1077

nullor with equivalent input noise sources
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1kHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

svo = 40 x 107
sio = 30 x 107?
11b =0

sib = 60 x 107?

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current
Standard deviation bias current

SLICAP O _noise
nullor with equivalent input noise sources

Spectral density noise voltage sv=1.2x 1018
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6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—foyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1kHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < ;;OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

svo = 40 x 107
sio = 30 x 107?
11b =0

sib = 60 x 107?

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current
Standard deviation bias current

SLICAP O _noise
nullor with equivalent input noise sources

sv=12x10"18
si=2.9x 10724

Spectral density noise voltage
Spectral density noise current

(c) 2020 A.J.M. Montagne 33



OPA211,0PA2211

SBOS377K-OCTOBER 2006—REVISED SEPTEMBER 2018

Modeling OpAmp

I3 TEXAS

INSTRUMENTS

www.ti.com

6.6 Electrical Characteristics: Vg = +2.25 to +18 V (OPAx211)

at Tp = 25°C, R_ = 10 kQ connected to midsupply, Veom = Vout = midsupply, (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
OFFSET VOLTAGE

Ry +30 s125) v
Vos Input offset voltage

OPA2211:

Vg = +15 V +50 +150 uv
dVos/dT  Input offset drift \Tli : flg°\c/; 0 +125°C +0.35 15| uvrc
PSRR Input offset voltage vs | Ta = 25°C 0.1 1 A

power supply Ta = —40°C to +125°C 3 YA
INPUT BIAS CURRENT

Vem=0V +60 +175 nA

OPA211:

Vem=0V +200 nA
Is Input bias current Tp = —40°C to +125°C

OPA2211:

Vem=0V +250 nA

Ta =—40°C to +125°C

Vem=0V +25 +100 nA
I Input offset current -

° P }I'/,f'\i _—c(t)oyc to +125°C +150 nA
NOISE
en Input voltage noise f=0.11t010 Hz 80 nVpp
f=10Hz 2 nV/AHz
<Ijnepnu&;[it\;/oItage noise £ =100 Hz 14 nV/vHz
f=1kHz 1.1 nV/AHz
! Input current noise | f =10 Hz 3.2 pA/VHz
density f=1kHz 1.7 pA/NHz
INPUT VOLTAGE RANGE
Ve Common-mode Vg2 5V (V=) + 1.8 (V+)-1.4 \Y
voltage range Vg < 5V (V-) + 2 (V+) —1.4 %

Vg5V

(V=) + 2V < Voys (V4) -2V 114 120 dB

) Z_ap° 11050
CMRR %?Q:?oon”g%de ;I'//; < i:OVC to +125°C

(V=) + 2V <Voys (V4) -2V 110 120 dB

Ta =—40°C to +125°C
INPUT IMPEDANCE

Differential 201 8 kQ || pF
Common-mode 10| 2 GQ || pF

OPEN-LOOP GAIN

SLICAP noise and bias models

SLICAP O_dcvar
nullor with offset and bias

svo = 40 x 107
sio = 30 x 107?
11b =0

sib = 60 x 107?

Standard deviation offset voltage
Standard deviation offset current
Mean value bias current
Standard deviation bias current

SLICAP O _noise
nullor with equivalent input noise sources

sv=12x10"18
si =29 x 10724

Spectral density noise voltage
Spectral density noise current
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. V1
value 0
dc=0
_ _ dcvar 0
. nOIse {4*k*T*R s}

%

YA

SLICAP noise verification

Ul

I2
value 0
dc 0
‘dcvar=0

noise={4k*T/R_b} |

(|:|4 sv—{l 2e- 18} S|-{2 Oe- 24}
o+
. u 11 o R4 out
- value=0
| “dc=0 SERE P .'us'{Rp"Z} s
noise:{4*k*T/20k} — dc 0 —
| C2 /Ydeva=o 0 | C1
L . |{ephd T noise={atke¢T/R ap | {C- e"}
a ~

R2 - include SLICAP.lib
{R- b} - - .param R _s=600 R a—20kR b 220 C eII 3.3n A 0= 667k

.param R_phz=27 C_phz=2.2p
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SLICAP noise verification

: SV-{l 2e- 18} S|-{2 Oe- 24}

L]
F s | us'{Rp“Z} e
Rl . 1 . . Valueo . . . 1 . . .
{ C2 .dcvarO....Cl .
AN N B L - {ephz T noise={ark*T/R a} | {C_ e"} |

dc=0
o ‘devar=0 § \
_noise={4*kT/20k}

| 20k

1] ®=s

:::'CV1:+::::::::::'”

.. value=0 12

o dc=0 ] value=0 | r2 ~.include SLICAP.lib o
e 4*k‘3fl’;r S(; -7 dcv‘;‘;_g |’ b} . param R s=600 R a=20k R -b=220 C -ell=3.3n A 0=667k - - -

L mese(eleTR Gy T T paran R phe=27 C_phz=2.2p

Noise figure 2.4dB over 1.57x500kHz bandwidth.
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SLICAP noise verification

: sv—{l 2e- 18} S|-{2 Oe- 24}

|
F s | us'{Rp“Z} e
Rl . 1 . . Valueo . . . 1 . . .
{ C2 .dcvarO‘...Cl .
AN N B L - {ephz T noise={ark*T/R a} | {C_ e"} |

dc=0
o ‘devar=0 § \
_noise={4*kT/20k}

| 20k

{R;S}

:::'CV1:+::::::::::'”

.. value=0 12

o dc=0 ] value=0 | r2 ~.include SLICAP.lib o
R 4*kf$’;r S(; - dcv‘;‘;_g R b} . param R s=600 R a=20k R -b=220 C -ell=3.3n A 0=667k - - -

L mese(eleTR Gy T T paran R phe=27 C_phz=2.2p

Noise figure 2.4dB over 1.57x500kHz bandwidth.
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SLICAP biasing verification
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| V1

| value 0]

dc=5

dcvar—{(O 0033*5)"2}
- hoise=0

SLICAP biasing verification

- - value=1k

| dcvar—{(O 0033*1k)"2}
) R4
-value=1k

R3

R1

dcvar—{(O‘ 0033*1k)"2} :

s

Ul -
O dcvar -

svo=40u sib= 60n Sio= 30n ||b—0 -

value 20k

out

‘dc‘var—{(O 033*20k)A2} \ -

R2

value 20k

| char-{(O 0033*20k)?‘2}
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SLICAP biasing verification

.......... . . ) . . . ) R3 ) . . ) . . ) . . . Ul . ) . . ) . . ) . . ) .
.......... . Va*!ue Alk . . . . . . . . . . O dcvar . . . . . . . . . .
.......... dcvar—{(O 0033 1k) 2} ; .. . . . . . . . syo=40u sib=60n-sio=30n iib=0

! S . . . . . . . . Rl . . L
R value=0 /| \ 0 _ S e
L . . s s e o« *dCA:S . . . ) . . . Value 20k NG
~ devar={(0.0033*5)"2} S devar={(0. O33*20k)"2} gy Out

_____ noise=0 | o (1
.......... . Value 1k ) . . ) . . ) . . . . . ) . ) . . ) .
.......... dcvar—{(O 0033*1k)"2} T . | o o

............................. . Value:ZOI-(i- S
............................ dcvar={(0.0033*20k)*2} . . . . . .

All component tolerances 1% (3-sigma)
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SLICAP biasing verification

............ : . . : : . . R3 . : . . : . . : . . Ul . . : . . : . . : . . :

.......... A Value 1k . A . . A . . A . . O_dcvar A . . A . . A . . A
.......... dcvar—{(O 0033*1k)"2} h

............ . . . . . . . . . . . . . Rl . . . . . . . . . . . .
_______ value=0 ~ | N m _ S e
L . . s s e o« *dCA:S . . . ) . . . Value 20k NG
~ devar={(0.0033*5)"2} \.| ./ devar={(0.033*20k)"2} out

_______ noise=0 | o1 . | o T
| L . Value 1k [ . . . N |
S dcvar—{(O 0033*1k)"2} T . | T |

................ Value:ZOR- S
............. dcvar={(0.0033*20k)*2} . . . . . .

All component tolerances 1% (3-sigma)
Standard deviation of the output voltage: 10mV
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SLICAP biasing verification

‘‘‘‘‘‘‘‘‘‘ : ‘ , : : ‘ , R3 , : ‘ , : ‘ , : ‘ ‘ Ul ‘ , : ‘ , : ‘ , : ‘ , :

.......... A Value 1k . A . . A . . A . . O dcvar A . . A . . A . . A
.......... dcvar—{(O 0033*1k)"2} h

! e . . . L . . . . Rl . . S

o value=0 ~ [ \ 0 , B e

...... *dCA:S . A . . A A . . A . A . Value 20k . . . A . . A . . A . . A
~devar={(0.0033*5)"2} \.| ./ devar={(0. 033*20k)"2} out

S noise=0 | o1 . | o T |
.......... . Value 1k ) . . ) . . ) . . . . . ) . ) . . ) . |
.......... dcvar—{(O 0033*1k)"2} T . | o .

.............. 4 Value:ZOI-z S
............. dcvar={(0.0033*20k)*2} . . . . . .

All component tolerances 1% (3-sigma)
Standard deviation of the output voltage: 10mV
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Frequency response
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Frequency response

8u  900n
=%} "
600 P
—o " . —o0
36k 60 0.7
> 20k | | ==7.5p <> == 3.4n
N - 1
T 1p A_0*(1+s/2/PI/40M)
| (1+s/2/P/120)(1+2/2/PI/20M)
20k
220
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600 T 1p
_C

+

20k = /.5p

° _

—1p

20k

Frequency response

LRC series resonance
at 2.88MHz

8u 900N &~
" Y Y

Z> 36k 60 0.7

L
A_0*(1+s/2/PI/40M)

\

220

(1+s/2/P1/120)(1+2/2/P1/20M)

3.4n
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Frequency response

LRC series resonance

T at 2.88MHz _
8u 900N &~ PZ analysis for: LOOPGAIN
L, [ \
600 T P DC value = -5918.0
—o0 —o0
 tA 36k 60 0.7 3.4n Poles  Re[Hz]  Im[Hz] Mag[Hz] Q]
> 20k T/-°P §> T p1 -6.508 0.0 6.508
— 1 1 P, .120.0 0.0 120.0
—-—1p A O*(1+s/2/PI/40M) Pz -4.598e5 -2.868e6 2.904e6 3.158
(14+s/2/P1/120)(1+2/2/P1/20M) Pa -4.,598e5 2.868e6 2.904e6 3.158
20k Ps -2.0e7 0.0 2.0e7
Ps  -2.352e7 0.0 2.352e7
220 P7 -5.051e8 0.0 5.051e8
l Zeros Re [Hz] Im[Hz] Mag [Hz] Q []
Z4 .5.526 0.0 5.526
z, -1.061e7 0.0 1.061e7
Z3 -4.0e7 0.0 4.0e7

Zy -2.653€e8 0.0 2.653e8



Frequency response

#10° Root Locus
X LOOPGAIN Poles
O LOOPGAIN Zeros
SERVO Poles:A_. = 1.0e+00
B x 0 +ooooo*
4 SERVO PoIes:A0 = 6.7e+05
SERVO PoIes:A0 = 1.0e+00.. 6.7e+05
-6 -5 -4 -3 -2 -1 0
Real [Hz] #10°

(c) 2020 A.J.M. Montagne 48



Frequency response

#10° Root Locus
. dominant pole .
X LOOPGAIN Poles
O LOOPGAIN Zeros
SERVO Poles:A_. = 1.0e+00
B x 0 +ooooo*
4 SERVO PoIes:A0 = 6.7e¢+05
SERVO PoIes:A0 = 1.0e+00.. 6.7e+05
-6 -5 -4 -3 -2 -1 0
Real [HZ] #10°
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Frequency response

#10° Root Locus
. dominant pole .
X LOOPGAIN Poles
O LOOPGAIN Zeros
SERVO Poles:A_. = 1.0e+00
B x 0 +ooooo*
4 SERVO PoIes:A0 = 6.7e+05
SERVO PoIes:A0 = 1.0e+00.. 6.7e+05
-6 -5 -4 -3 -2
Real [HZ]

-1 0
#10° \
non-dominant pole

too close to ignhore
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Imag [HZz]

Frequency response

#10° Root Locus
DC value = 91.89
i ] Poles Re [HZ] Im [Hz] Mag [Hz] OQ []
P1 -40300.0 2.926e6 2.926e6 36.3
| dominant pole | P2 -40300.0 -2.926e6 2.926e6 36.3
X LOOPGAIN Poles P3 -8.232e5 .0 8.232e5
O LOOPGAIN Zeros
i X SERVOPoIesiAOj 1.0e+00 FR— Pa -2.005e7 0.0 2.005e7
- SENﬂDPde&AO— 6.7e+05 Ds .2 .348e7 0.0 2.348e7
SERVO PoIes:AO = 1.0e+00.. 6.7e+05
Pe -5.051e8 .0 5.051e8
Zeros Re [HZ] Im [Hz] Mag [Hz] Q []
Z1 -1.061e7 0.0 1.061e7
Zo -3.996e7 0.0 3.996e7
Z3 -8.094e8 -7.427e8 1.098e9 0.6786
-6 -5 -4 -3 -2 Zy -8.094e8 7.427e8 1.098e9 0.6/86

Real [HZ]

PZ analysis for: GAIN

1 0
#10° \

non-dominant pole
too close to ignhore
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Frequency response

Uncompensated amplifier
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magnitude [dB]

phase [deq]

Magnitude plots

Frequency response

100 . -
100 | -
_150 L Lol L L RN | L L RN | L L ' B I
102 103 104 10° 10° 10’
500 Phase plots
100 T~ ]
O \ Uncompensated amplifier
-100 i } ]
LOOPGAIN
SERVO
200 | |
DIRECT
GAIN N—
_300 | | : Pl : Pl : R
102 103 104 10° 10° 107

frequency [HZz]
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magnitude [dB]

phase [deq]

Magnitude plots

Frequency response

100 . -
-100 F -
_150 L | L ol

102 103 10% 10° 10° 10’

500 Phase plots

100 \ _

: \XL
-100 | ASYMPTOTIC 1
LOOPGAIN
SERVO
-200 - .
DIRECT
GAIN g
_300 | bl A Lol A ool A R
102 103 104 10° 10° 10’

frequency [HZz]

Unit step response
120 p| P

100

80

60

40

20

-20 | | |
0 0.5 1 1.5 2

time [s] #10°

Uncompensated amplifier
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Frequency compensation
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Frequency compensation

Su 900n
" Y Y\

Z> 3.6k 60 0.7

L
A_0*(1+5/2/PI/40M)

27

(1+s/2/P1/120)(1+2/2/P1/20M)

600 T 1p
-
+
20k = /.5p
N _
=]_p
20k
220

2.2p

3.4n
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Frequency compensation

Su 900n
" Y Y\

N NY

—0

Z> 3.6k 60 0.7

L
A_0*(1+5/2/PI/40M)

(1+s/2/P1/120)(1+2/2/P1/20M)

600 T 1p
-
+
20k = /.5p
N _
=]_p
20k
220

2.2p

Phantom zero

3.4n
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Frequency compensation

Su 900n
" Y Y\

D NY

—0

Z> 3.6k 60 0.7

L
A_0*(1+5/2/PI/40M)

(1+s/2/P1/120)(1+2/2/P1/20M)

600 T 1p
-
+
20k = /.5p
N _
=]_p
20k
220

2.2p

\ Phantom zero

Phantom zero

3.4n
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Frequency compensation

Phantom zero

D NY

—0

0.7

Su  900n
—3 || Y
600 P
o + o+
3.6k 60
20k = /.5p <>
o - 1
T 1P A_0*(1+s/2/PI/40M)
(1+5s/2/P1/120)(1+2/2/PI/20M)
20k
220 |
2.2p \ Phantom zero

3.4n

PZ analysis for: LOOPGAIN

DC value = -5918.0

Poles
Pi1
P2
P3
P4

Re [HZ]
-6.508
-120.0
-1.95€e6
-1.95e6
-2.0e7

-2.311e7

-2.3€e8

-8.653€e9

Re [Hz]
-5.9526

-1.786€e6
-3.617€e6
-1.061e7

-4.0e7

-2.653€e8

Im [Hz] Mag [HZz]
0.0 6.508
0.0
1.426e6 2.
-1.426e6 2.
0.0
0-.60-2-
0.0

0.0 8.

Im [HZz]
0.

0 O O OO O
0 O OO0 O O O

Mag [Hz]
5.526

1.786€e6
3.617€e6
1.061e7

4.0e7

2.653e8

416€e6
416e6

QL[]

120.0

0.6194
0.6194

2.0e7
31le7
2.3e8
653€e9

Q[
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Frequency compensation

#10° Root Locus
: O O oD
X LOOPGAIN Poles
O LOOPGAIN Zeros
% SERVO PoIes:A0 = 1.0e+00
4 SERVO Poles:A) = 6.7e+05 |
SERVO PoIes:A0 = 1.0e+00.. 6.7e+05
-0 -5 -4 -3 -2 -1
Real [HZ] #10°
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Frequency compensation

#10° Root Locus
: O O e
X LOOPGAIN Poles
O LOOPGAIN Zeros
% SERVO PoIes:A0 = 1.0e+00
4+ SERVO PoIes:AO = 60.7e+05
. SERVO PoIes:A0 = 1.0e+00.. 6.7e+05
-5 -4 -3 -2 -1 0)
Real [HZ] #10°

PZ analysis for: GAIN

DC value = 91.89

Poles

P
P2
P3
P4
Ps
Pe
P7

Zeros

Zq

Re [HZz]

662e5
009eb

.009e6
.157e7
.157e7
.299e8
.652€e9

Re [HZz]

7.165e7

7.165e7

-1.061e7

-4.045e7

-1.17e8

Im [HZz]
0.0

-1.78€e6
1.78e6
2.221e6
-2.221e6

0.0
0.0

Im [HZz]

-1.781e8
1.781e8

0.0
0.0
0.0

Mag [HZz]

0 N N N N N O

.662e5
.684e6
.684€e6
.169e7
.169e7
.299e8
.652€e9

Mag [HZ]

1.92e8
1.92e8

1.061e7

4.045e7

1.17e8

Q[

0.6681
0.6681
0.5026
0.5026

QL[
1.34
1.34
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Frequency compensation

Compensated amplifier
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magnitude [dB]

phase [deg]

Frequency compensation

Magnitude plots

100 — -
50 F |
0 \
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magnitude [dB]

phase [deg]

Frequency compensation

Magnitude plots Unit step response
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! _\_ 80F ]
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Construction
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Construction

600

47u 100n
) 1k |
20k
N L L 27
NS
II1u ;i[/' —_—
2.2p
I___‘IWU 20K
1k 220
— 47u
:> ==

- 3.3N

(c) 2020 A.J.M. Montagne 66



Construction

600

47u 100n
) 1k |
20k
N L L 27
NS
" 1u { —
2.2p
I___‘IWU 20K
1k 220
— 47u
:) ==

- 3.3N
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Test results

File Control Setup Trigger Measure Analyze Utilities Help

7 Apr 2019 11:33 AM

Small-signal step response

2.50 GSa/s 25.0 kpts e e e e e P P P P P P e e~ —~—0 D00 MHZ #Avgs: 16 H

0 a8 B B Source: 2mV,,, 100kHz, 50%

Uncompensated amplifier
Total load capacitance 3.4nF

EEED B

BEE

N
~
C

=
o
o
>

ul
I/ N\t
N
-
L
I

3.4n

=[S

F\
F...{

e 720 (01010] i ) T~ K < o

(10f2)
Status ‘ Scales

N

600 |:| 1k[ﬂ IJ'—LIWU I:I 20

47u

+
Acquisition: Trigger C) L
Sampling Mode Real Time Mode Edge S ==

Capture Time 10.0 ps
Effective Res 400 ps/pt InfiniiScan NA - -
Bits Of Res 12 bits
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Test results

File Control Setup Trigger Measure Analyze Utilities Help / Apr 2019 7:18 PM S Ma | I—S | g Na | Ste p res pO nse

2.50 GSa/s 25.0 kpts o e e e et e e Pt e et~ D00 MHZ #Avgs: 16 H

0 B’ 8 |- Source: 2mV,,, 100kHz, 50%

Partly compensated amplifier
Total load capacitance 3.4nF

EEED B

BEE

I
~
c

|—I
o
o
-]

=[S

J'3.4n
20k I

vore ([T 50 (@)@ Gl (I RN~ ™ EEE-

(10f 2)

W rEEtanEney Markers | Status | Scales

+
V p-p(1) C) —_—
Current Source off hS ==
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Test results

File Control Setup Trigger Measure Analyze Utilities Help / Apr 2019 7:22 PM S Ma | I—S | g Na | Ste p res pO nse

2.50 GSa/s 25.0 kpts e e e e e e e P e P e P ettt e~~~ 500 MHZ #Avgs: 16 H

0 B’ 8 |- Source: 2mV,,, 100kHz, 50%

Partly compensated amplifier
Total load capacitance 3.4nF

EERN 0

BEE

=[S

3.4n

——— — —— : e — 47u I
vore IS0 (@00 Cllw [ EETEI -~ ™ EEER <o so0 ] (] =" o
VRN ==l Markers | Status | Scales I 474

+
V p-p(1) C) —_—
Current Source off hS ==
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Test results

File Control Setup Trigger Measure Analyze Utilities Help / Apr 2019 7:14 PM S Ma | I—S | g Na | Ste p res pO nse

2.50 GSa/s 25.0 kpts S e P~~~ D00 MHZ #Avgs: 16 H

0 B’ 8 |- Source: 2mV,,, 100kHz, 50%

Compensated amplifier
Total load capacitance 3.4nF

i

EEEN R

BEE

=[S

vore ([T 50 (@)@ Gl (I RN~ ™ EEE-

(10f 2)

W rEEtanEney Markers | Status | Scales

+
V p-p(1) C) —_—
Current Source off hS ==
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Test results

File Control Setup Trigger Measure Analyze Utilities Help

500 MHz

|

2.50 GSa/s 25.0 kpts

4 9” 1.00 V/ :% i On

N NN e e e N N N P #Av gs: 16

SEEN B

i

BE

=[S

vore ||T S (@] @0) Elwsed (o) KRR ™

W rEEtanEney Markers | Status | Scales

Rise time(2+4)
557.18671 ns

Fall time(2e)

Current 560.15768 ns

559.739024 ns
556.56738 ns
562.81987 ns

Mean 559.002051 ns
Min 556.08564 ns
Max 566.23906 ns

7 Apr 2019 7:30 PM

-

Large-signal step response
opr L00kHZz, 50%
Compensated amplifier

Source: 50mV

Total load capacitance 3.4nF
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Test results

More
(10f 2)

File Control Setup Trigger Measure Analyze Utilities Help

50.0 MSa/s 100 kpts

Bl i

B W L

L 9” 1.00 V/ :% _/ On

lllllll

B e
sl Markers | Status | Scales

V p-p(2)

4.52642 V

4.52649 V

Current

Mean
Min 4.52444
Max 4.55212 V

11.1 MHz

|

#Avgs: 16

7 Apr 2019 7:29 PM

-

Large-signal sine response
100kHz
Compensated amplifier
Total load capacitance 3.4nF

Source: 50mV,,
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Test results

File Control Setup Trigger Measure Analyze Utilities Help 8 Apr 2019 5:11 AM

100 MSa/s 100 kpts e e e e e e P P P P P P e~~~ B 22 .1 MHZ #Avgs: 16 H

On Sl 1.00 V/ :% _/ On ’j‘ On

vore (|7 22) (@@JC] Gl [ N ™
(1of2) VRN ==l Markers | Status | Scales

V p-p(2) ACVrms (1)

Current 4.98954 V Source off

Mean 4.99056 V
Min 4.98717 V
Max 5.02104 V

Large-signal overdrive

Source: 100mV,,, 1kHz, triangle
Compensated amplifier

Total load capacitance 3.4nF
Source/sink voltage drop < 10mV
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Test results

Small-signal transfer

s B 35,,,93‘3 = sn HP4195A, source -40dBm

s Wn ' v Sneee W A Re Compensated amplifier
s e Total load capacitance 3.4nF

47u 100n
s(D [Ja _ <
- 20k I
. ] h . |2L|
L1
I 1u _{ J_ J‘B 4n
- et g * 2 3 % E & W 5 T2.2p I
X o ¢ o, o RSN “VORRRPRE, - WRNN——-. % DRSPS o “SOR—— . L47u 20k
DIV DIV START 1860 .8 Lu: Hz 600 |:| 1km == I:I 220
20 00 “ 00 STOP 16 8 ﬂL Ur. U-*-» ol | + L 47u
| .78 min RANGE:R= 8,T= 8dBm _ St - O, ES
OSCE- -48 B DBI‘I ' I |
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Test results

File Control Setup Trigger Measure Analyze Utilities Help

EEES @

BEE

=[S

More
(10f 2)

50.0 MSa/s

100 kpts

8 Apr 2019 5:07 AM

"0 @lel0 Gk o - R

RN ==l Markers | Histogram | Status | Scales

Current

Mean
Min
Max

ACVrms (1)
89.4726 pVv

? 515.261 pVv
? 83.0665 pVv
? 11.2738 mV

DOn DOn

Oscilloscope noise
83uV RMS
Shorted input
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Test results

File Control Setup Trigger Measure Analyze Utilities Help 7 Apr 2019 9:03 PM

Output noise
50.0 MSa/s 100 kpts P~~~ ~—N 11 .1 MHZ [J F)
0 'EE-Aa : 385uV RMS
Compensated amplifier

Total load capacitance 3.4nF
Corrected for scope noise: 376uV
N=2.3dB @ 1MHz NBW

N=2.7dB @ 900kHz NBW

47u 100n
+
(D [N L L
- 20k I
il 1 D L 27
................................................................................................................. I_I I_I
+ | - —
1 Ty _{ J‘ J'34n
, Jar T2.2p I
u
A P (a] 20k
e |l 5] (@]@10) >~ Bed- RO~ BN soof ] 1] " [Jazo
Measurements Histogram‘ Scales s
p2 47u
Mean -273.7120 pV p-p 4.5000 mV Median -274.2 pV () 1
Y Scale 898.273 khits/ Std Dev 384.813 pV Min -2.5484 mV Mode -306.5 pV \ =
Y Offset 0O hits uxlo 68.3% Max 1.9516 mV Hits 206.3082 Mhits
u*20  95.6% Bin Width 16.1 pV Peak 3.593090 Mhits - L

px3c 99.7%
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Conclusions and remarks
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Conclusions and remarks

1. Amplifier performance complies with requirements
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2. Spice simulation with TI macro model did not show
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