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Netz NANDI1]

NANDI2]

Net3
NORI[1]
3 P

B Net2 |::

Net4

Pin-oriented netlist

(A: Netl)

(B: Net2)

(C: Netb5)

(NANDI[1]: IN1 Net1, IN2 Net2, OUT Net3)
(NANDI2]: IN1 Net1, IN2 Net2, OUT Net4)
(NOR[1]: IN1 Net3, IN2 Net4, OUT Net5)

Net-oriented netlist

(Net1: A, NAND[1].IN1, NAND[2].IN1)
(Net2: B, NAND[1].IN2, NAND[2].IN2)
(Net3: NAND[1].0UT, NOR[1].IN1)
(Net4: NAND[2].0UT, NOR[1].IN2)
(Net5: NOR[1].0UT, C)
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Relationship between Number of Number of
De5|gn Rule
edges shapes Iayers
Inside / inside

(a) 1or2 (a) 1
(b) 2 (b) 2

m Inside / outside 2 2
m Inside / inside 2 2

m Outside / inside 2 2
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Manufacturing \ Manufacturing /
tolerance tolerance

Error-free layout with non-robust Break
rules can cause non-robust layout

Minimum width = m QNN &\\\\\\\‘\\\\N

Short-circuit

Minimum spacing AN

Error-free layout with robust No break
rules guarantees robust layout

Minimum width \\\\\N AN S, \ \\\ \

Minimum spacing 1|

No short-circuit

|

S Metall



Misaligned NSD mask

Error-free layout with non-robust Short between S/D
rules can cause non-robust layout  and p-substrate

> |
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Error-free layout with robust

Misaligned Poly mask
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Misaligned Metall mask

Bad/missing contacts

A\\\\\

rules guarantees robust layout No short No short Good contacts

Extension Poly Active / / / \

/ z = / \
Y £ ZINN
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. Z Zhs
A A
Enclosure Metall Cont
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X1 = Active ANDNOT Poly X2 = X1 ANDNOT Cont X3 = SIZE (X2, -clear) Result = SIZE (X3, +clear)

- R
Physical layers:  Active  NSD Poly  Cont Metall Calculated layers: X1 X2 X3 Result
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Model

entity NOR2
port (IN1:
IN2:

OUT:

is

in std_logic;
in std _logic;
out std logic)

end entity NOR2;

is

ouT

<= NOT (IN1l OR IN2) ;

end architecture RTL;

VDD

IN1

GND

Layout

Symbol

IN1
ouT
IN2

ouT
IN2



Schematic Simulation
Entry

Primitive device library
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Logic Simulation

Synthesis

Standard cell library

Combinatorial (gates)

NAND gate: NAND2, NAND3 ...

NOR gate: NOR2, NOR3 ...
AND gate: AND2

OR gate: OR2

Inverter: INV, INV_2X, INV_4X
Buffer: BUF_4X, BUF_16X ...
Tristate buffer: TRI_BUF_8X
XOR gate: XOR2

Multiplexer: MUX21, MUX41

Layout
Verification

Izl

Memory (flip flops, latches)

D-type flip flop w/ reset: D_FF_R

D-type flip flop w/ reset/set:
D_FF_RS

D-type flip flop w/ reset and
scan input: D_FF_R SC

D-type latch w/ reset: LD_R
D-type latch w/ reset and scan
input: LD_R_SC

Bus keeper flip flop: BK
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Schematic Library v X

P Symbol library name

|Example.slib ‘L~

_— Symbols in this library

Component | Description |
: D
{: JFET-P P-Channel JFET

Place | Add | Delete | Edit |
Pins [ Name | Type | sOT23 | G
—IS 1 Passive S .
§G 2 Passive | G -«—— Symbol editor
—D 3 Passive D

Add I Delete | Edit S
Model | Type | Description | . ) .
SOT23 Footprint 3 Leads; Body 3.0 x 2.6 Pin names, pin assignment

Add Delete Edit Reference to footprint




Footprint Library

v X

|Examp|e.fp|ib o~
Components
Name | Pads | Primitives

f soic-8 (RN 8

£ SSOP16 (GN 16

Component Primitives

Type | Name | X-Size | Y-Size | Layer

ARC 0.2mm TopOverlay
Track 0.2mm TopOverlay
Track 0.2mm TopOverlay
Pad 1 1mm 0.5mm Top Layer
Pad 2 1Imm 0.5mm Top Layer
Pad 3 Imm 0.5mm Top Layer
Pad 4 1mm 0.5mm Top Layer

Footprint library name

Footprints in this library

Footprint editor

Selected footprint

Constituting elements
of the footprint



Model Library v X

7/

P TRP PO ROPC TR TR L T, P T R T T, T TR T T, O T B 7 T T T T T M M R A N A
rigty e s Frgie bt bttt gt o Nt et g bt i Nt e 1

* Copyright (c) 20002012 Linear Technology Corporation.

.model 1N4001 D
+Is=14.11n N=1.984 Rs=33.89m Ikf=94.81

+Xti1=3 Eg=1.11 Cjo=25.89p M=.44
+Vj=.3245 Fc=.5 Bv=75 Ibv=10u Tt=5.7u

+Iave=1 Vpk=50 mfg=GI type=silicon

Model name

Model category (diode)

Device specific parameter set
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