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Goal

highly precise timing (order of 100ps)
simple to calibrate
resilient to fluctuation in production and operation
low power draw and space usage
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1 Inverter Cascade

Overall Design Concept
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1 Inverter Cascade Latch Circuit

Latch Circuit
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1 Inverter Cascade Latch Circuit

Latch Circuit for Active Low Signal

in
out

hold

fr
e
e
ze

re
se
t

in out

VDD

GND

freeze

freeze
hold

hold

reset

reset

Alexander Schmidt Inverter Cascade 4. November 2021 4 / 12



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

1 Inverter Cascade Latch Circuit

Latch Circuit for Active High Signal

3 PMOS transistors in a row
therefore slower at same structure size
can be compensated by tuning PMOS
transistor width or NMOS transistor
length in AL circuit
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1 Inverter Cascade Cascade Topology

Symmetrical versus Asymmetrical Topology

Asymmetrical Circuit
fewer components
no tuning required

Symmetrical Circuit
AH and AL circuits are not identical
therefore requires tuning in design phase
or via a DAC setting
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1 Inverter Cascade Cascade Topology

Inline versus Branchoff Latch

Inline
fewer components
no unnecessary inverter flips

Branchoff
slower latch circuit is out of the critical
path
readout load is also not in the critical
path
therefore much faster
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1 Inverter Cascade Cascade Topology

Inline Asymmetric

Latch

Unit Cell
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1 Inverter Cascade Cascade Topology

Inline Symmetric

Latch (AL)

Unit Cell

Latch (AH)

out1 out2 out3 out4 out5 out6
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1 Inverter Cascade Cascade Topology

Branchoff Asymmetric

Unit Cell
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1 Inverter Cascade Cascade Topology

Branchoff Symmetric

Unit Cell

La
tch

 (A
H

)

La
tch

 (A
L)

out2out1 out4out3 out6out5

in

Alexander Schmidt Inverter Cascade 4. November 2021 11 / 12



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

1 Inverter Cascade Cascade Topology

Ring Topology
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