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Example 11.1-11.3
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Transimpedance Amplifier

10 ©

OpAmp small-signal model

Example 11.1-11.3

Complete small-signal model
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Example 11.1-11.3
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Example 11.1-11.3
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Transimpedance Amplifier

OpAmp small-signal model

10 ©

Example 11.1-11.3

Complete small-signal model

R1
Iy
(1)‘ _l(2>
| — + | +
|1T Cle 2= 3= | <> R3[| |y,
Is Cs Cd %Cc : + . :RE —
LE_1 ______________
model EZ
= AOAO z =R,
1+827rGB
Design equation GB product (found from LP product):
i L > 27 B?
GBRtR, ((Rol|Re)+Rys)(Cs+Cat+Se) = Dy

Show stopper value: Gp > 2rR;C,B?

|f:
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Transimpedance Amplifier

OpAmp small-signal model

10 ©

Example 11.1-11.3

Complete small-signal model
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(1)‘ _l(2>
| — + | +
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LE_1 ______________
model EZ
= AOAO z =R,
1+827rGB
Design equation GB product (found from LP product):
i L > 27 B?
GBRtR, ((Rol|Re)+Rys)(Cs+Cat+Se) = Dy

Show stopper value: Gp > 2rR;C,B?

Ce
Cy+ o < O

If: R, < R,
Ro << Rf
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Transimpedance Amplifier

OpAmp small-signal model

10 ©

Example 11.1-11.3

Complete small-signal model
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LE_1 ______________
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Example 11.1-11.3

Target bandwidth: 500kHz
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Example 11.1-11.3

Target bandwidth: 500kHz
Show-stopper GB product: 785kHz
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Example 11.1-11.3

Target bandwidth: 500kHz
Show-stopper GB product: 785kHz
Selected OpAmp: OPA627:
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Example 11.1-11.3

Target bandwidth: 500kHz
Show-stopper GB product: 785kHz
Selected OpAmp: OPAG27:

Device selection and verification

The achievable low-pass cut-off frequency ff with the OPA627 in [MHZ] is:

fn = 1.225 (1)

List with circuit parameters

name symbolic value

C; = 50107 = 5.0107"2
Ry = 1.010° = 1.010°
Ry, = 2000.0 = 2000.0

I, = undefined = wundefined
Cq = 801072 = 8.0107"2
C. = 701002 = 7.010712
Ay = 1.010° = 1.010°
Gp = 1.6107 = 1.610°
R, = 55 = 55.0
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Example 11.1-11.3

Target bandwidth: 500kHz
Show-stopper GB product: 785kHz
Selected OpAmp: OPAG27:

Device selection and verification

The achievable low-pass cut-off frequency ff with the OPA627 in [MHZ] is:

frn =1.225 (1)
List with circuit parameters

name symbolic value

C; = 50107 = 5.0107"2
Ry = 1.010° = 1.010°
Ry, = 2000.0 = 2000.0

I, = undefined = wundefined
Cq = 801072 = 8.0107"2
C. = 701002 = 7.010712
Ay = 1.010° = 1.010°
Gp = 1.6107 = 1.610°
R, = 55 = 55.0

Contribution of input capacitance
on LP product could not be ignored!

(c) 2019 A.J.M. Montagne 17



Example 11.1-11.3

Magnitude characteristics

Target bandwidth: 500kHz T '
Show-stopper GB product: 785kHz - AN
Selected OpAmp: OPAG27: —— ASYMPTOTIC

— GAIN
Device selection and verification

| I — LOOPGAIN
I l — SERVO
The achievable low-pass cut-off frequency fp, with the OPA627 in [MHZ] is: i DIRECT

magnitude
=

C)U1
I

fn =1.225 (1) 100
List with circuit parameters
name  symbolic value 10% 10°
C; = 50107 = 5.0107"2 Phase characteristics
200 ———— — -
Ry = 1.010° = 1.010° —
R; = 2000.0 = 2000.0
I, = undefined = wundefined 100} i
Ci = 801072 = 8010722 O \
©
C. = 701002 = 7.010712 > 0 —
Ay = 1.010° = 1.010° 5__‘8
Gp = 1.6107 = 1.6107 -
R, = 55 = 55.0 100f L .
Contribution of input capacitance
. | -200 ] ] e
on LP product could not be ignhored! 10° 10° 105 107

frequency [HZz]
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Example 12.8

" C4
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in feedback network: 1 T a ol L | <> 2] v,
Is Cs Od §Cc : + . : RE —
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Example 12.8

" C4
R1 Cphz
Ity
Transimpedance with phantom zero e T e
- . | - + I +
in feedback network: 1 T e 2 3 <> 2y,
Is Cs Od §Cc : + . :RE —
LE_1 ______________
model EZ
e = A% z =R,
1—|—sﬁ

LOOPGAIN, compensated C phz=1.73pF
DC value = -9.,732e+05

Poles:
RealPart ImagPart Frequency Q
p 1 -16 0) 16 0)
p 2 -87243 0 87243 0)
p 3 -1.895e+09 0) 1.895e+09 0
Zeros:
RealPart ImagPart Frequency Q

z 1 -9.1743e+05 0 9.1743e+05 0
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Transimpedance with phantom zero
in feedback network:

LOOPGAIN, compensated C phz=1.73pF

DC value = -9.732e+05
Poles:
RealPart
p 1 -16
p 2 -87243
p 3 -1.895e+09
/eros:
RealPart
z 1 -9.1743e+05

ImagPart

OB ONO,

ImagPart

Frequency

16
87243
1.895e+09

Frequency

9.1743e+05

Example 12.8

N ONO,

0

R1 Cphz
Iy
(1) S 1 (2)
o— —@
| — + | +
1 T Cloe C2== 3= | <> r2| | v
I C, T CaT 30T ', D R L
e
model EZ
e = A@; z=R
1—|—sﬁ ©
GAIN, compensated C phz=1.73pF
DC value = -1.000e+05
Poles:
RealPart ImagPart Frequency Q
p 1 -7.8428e+05 -8.6284e+05 1.166e+006 0.74336
p 2 -7.8428e+05 8.6284e+05 1.166e+006 0.74336
p 3 -1.8935e+09 0 1.8935e+09 0]
Zeros:
RealPart ImagPart Frequency Q
z 1 1.6291e+08 0) 1.6291e+08 0
Z 2 -1.6383e+038 0 1.6383e+08 0
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Example 12.8

Transimpedance with phantom zero
In feedback network:
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Example 12.8
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Example 12.8
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Example 12.9

Transimpedance with phantom zero
at the source:
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Example 12.9

Transimpedance with phantom zero (1) ® 4 T T ‘ (2)
at the source:

El

model EZ
Ao
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Example 12.9

R1
R2 B
- - 1) flore (3 ittty | (2)
Transimpedance with phantom zero o— :
. | — + | +
at the source: IlT i oL Ll <> 2] v,
I, C, Ca | 3C| 1, 2 Ry LA _
LE_1 ______________
model EZ
e = do__ =R,
I+soars

LOOPGAIN, R phz=34.7k
DC value = -9.732e+05

Poles:

RealPart ImagPart Frequency Q
p 1 -16 0 16 0]
p 2 -93212 0) 03212 0
p 3 -1.3614e+06 0 1.3614e+06 0
Zeros:

RealPart ImagPart Frequency Q
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(c) 2019 A.J.M. Montagne 27



Transimpedance with phantom zero

at the source:

LOOPGAIN, R phz=34.7k
DC value = -9.732e+05

Frequency

Poles:

RealPart ImagPart
p 1 -16 0
p 2 -93212 ©
p 3 -1.3614e+06 0
Zeros:

RealPart ImagPart
z 1 -9.1743e+05 0

16
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Frequency
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Example 12.9
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1) ez (3 St :‘(2)
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| — + | +
1 T Cl= C2== C3— <> r2| | v,
I, Cs Ca [ 2Cc| 14 o Ry L
S
model EZ
e=—2a0_ =R
1—|—sﬁ ©
GAIN, R phz=34.7k
DC value = -1.000e+05
Poles:
RealPart ImagPart Frequency Q
p 1 -1.9697e+05 1.3506e+06 1.3649e+06 3.4647
p 2 -1.9697e+05 -1.3506e+06 1.3649e+06 3.4647
p 3 -1.0607e+006 0 1.0607e+06 0]
Zeros:
RealPart ImagPart Frequency Q

z 1 2.9091e+10

2.9091e+10 0]
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Example 12.9

Transimpedance with phantom zero
at the source:
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Example 12.9

Transimpedance with phantom zero (1) ® 4 T T ‘ (2)
at the source:
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Example 12.9
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Example 12.9
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