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(1) External pull down below ground

é ;/ (2) Forward bias

(3) Culprit emits electrons
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Space-charge regions (attract electrons)

L\

- (4) Electrons diffuse

(5) Victims (other n-wells) collect electrons

© J. Lienig, J. Scheible, Fundamentals of Layout Design for Electronic Circuits, Springer 2020



Electron-collecting guard Hole-providing guard Space- Highest
ring (NSD) tied to Vpp ring (PSD substrate charge possible
contacts) tied to GND regions potential

Space-charge region
Agressive

STI NSD

n-well -

(e ki A >

VDD rail - p-epi

Bondpad n-buried layer
p*-sub

GND rail

Guard rings CMOS BiCMOS

Chapter 7: Addressing Reliability in Physical Design 6

© J. Lienig, J. Scheible, Fundamentals of Layout Design for Electronic Circuits, Springer 2020



BN roly (gate)

Oxide (SiO,)

I n n-doped bulk silicon
p'| p-doped bulk silicon

Latch up \ Pull down Edges from IN Pull up above Intended
trigger below VSS feed through to OUT VDD (or n-well) circuit

VDD

VSS

Parasitic circuit

< %

NMOS-FET PMOS-FET



\\\\\\\
\\\\
\\\\

T

NMOS-FET

p-sub tie-down

\

down

_x\\\\\\\\._
). 8

/
PMOS-FET

Backgate contacts laid out as guard rings

n-well tie

\

\

i
7747 I/ l/I
//”/

2
Kz

\\
NRN N N //
\s

// // // ////
ﬁ// ///? ”//i%r/é/aﬂf/édz
:7/4? 1?// //Ar //// N
7 7
. 4

A5 %,

LN

p-sub tie-down
(VSS)
NMOS region

/

Metall

7/ Poly

[ cont

Active

Ill/é
722 |

N . gz .
NN

|
7
A

‘
Z

T
4]
AI/II%

////// /////

D)

| B2

i
G

| EZ

7 4 e~ 7/ 0

n-well tie-down
PMQOS region

n* (NSD)
p* (PSD)

/




Parasitic PMOS channel

Low potential

DD B @

Chapter 7: Addressing Reliability in Physical Design

Parasitic NMOS channel
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RMST net topology

Chapter 7: Addressing Reliability in Physical Design

Trunk net topology

Current-optimized
net topology
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