
Vin_FF Vout_FF

V_DC
SRC3
Vdc=0.339 V

AmplifierVC
AMP1

Rout=50 Ohm
Gain=(0-10*_v3)

LPF_Gaussian
LPF2

GDpass=0.9
Apass=3 dB
Fpass=3 MHz

VtStep
SRC1

Rise=20 psec
Delay=100 nsec
Vhigh=1 V
Vlow=0 Vt

R
R1
R=50 Ohm

Fout_FB

Vout_FBVin_FB

AmplifierVC
AMP2

Rout=50 Ohm
Gain=(0-10*_v3)

LPF_Gaussian
LPF4

GDpass=0.9
Apass=3 dB
Fpass=3 MHz

R
R2
R=50 Ohm

VtStep
SRC2

Rise=20 psec
Delay=100 nsec
Vhigh=1 V
Vlow=0 Vt

0.2 0.4 0.6 0.8 1.00.0 1.2

0.2

0.4

0.6

0.8

1.0

0.0

1.2

time, usec

Vi
n_

FF
, V

Vo
ut

_F
F,

 V

Feedforward

0.2 0.4 0.6 0.8 1.00.0 1.2

0.2

0.4

0.6

0.8

1.0

0.0

1.2

time, usec

V
in

_F
B

, V
V

ou
t_

FB
, V

Fo
ut

_F
B

, V

Feedback

Feedforward model (AC-coupling) Feedback model (AGC TIA)

Simulation result : Feedforward (AC-coupling) vs Feedback roop (AGC TIA) 
Result and discussion
・ Even when a feedforward equivalent  AC coupling and a feedback based AGC TIA have the same time constant of 

LPF, the AGC TIA need a longer burst overhead time due to the roop convergence time.
・ Generally, there is trade-off between the roop convergence time and the roop stability, and a lack of stability can 

induce penalties or self-oscillation at worst. Thus, we need enough roop convergence time for implementation. 
・ Although the required response time of AGC TIA is depend on circuit design, thorough my experience, I believe that 

the AGC TIA need about 5x or more longer time than that predicted value estimated by feedforward roop with the 
same time constant.

So, I agree with the Hamano-san’s proposal of Treceiver_setting = 800-ns (max)

Shorter Burst overhead time < 150-ns Longer Burst overhead time < 800-ns

Step input Step input

Output (blue line) Output (blue line)

Same time constant


