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» Objective
+* Download Microwind and DSCH tools.

< ldentify some icons and components.

¢ Do some tasks using Microwind and DSCH.
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> Introduction

+ Microwind:
Is a tool for designing and simulating circuits at layout level. allows the student to
design and simulate an integrated circuit at physical description level. The package
contains a library of common logic and analog ICs to view and simulate.

«» DSCH:
Is a logic editor and simulator. DSCH is used to validate the architecture of the
logic circuit before the microelectronics design is started. DSCH provides a user-
friendly environment for hierarchical logic design, and fast simulation with delay
analysis, which allows the design and validation of complex logic structures.
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» Downloading microwind3.5 & DSCH3.5

Download the “Microwind 3.5 with DSCH 3.5” folder from following link:
https://drive.google.com/open?id=1nB6mmeM36nudDxUal TYaG82PquU61tTag

+¢+To open the program, follow these steps:

e Extract the folder that you download it.
e Open it. You will see two folders, one for the DSCH and another for the
Microwind.

e To open the DSCH program, open “dsch35 full” folder. Then, open “system”
folder. After that, you will see the program with name “DSCH35” and its icon

©|Dseh35  Click on it to open the program and the screen will be as the Figurel
below.

e To open the Microwind program, open “microwind35 full” folder. Then, open
“system” folder. After that you will see the program with name “Microwind35”
folder. After that, you will see the program with name “Microwind35” and its icon

H|Microwind35 o [ick on it to open the program and the screen will be as the Figure2

below.
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> ldentify some icons in the Microwind35 & DSCH35

% DSCH35 menus:
e Symbol Palette:

Basic logic symbol

library \
Button
\

3-state Inwverter

Light
Clock

Inverter

AND gates
(2 & 3 mputs)
NAND gates_——

(2.8 3inputs)

MNOFE. gates
(283 inputs)
HOR (2 inputs)

——

NMIOS

Complex gates

-
(3 & 5 inputs)

I I

— D> =

Advanced logic symbol
e library

Basic ]_.f-'._d-.ranoed‘r—‘__rss (Ground)

I S S — %dd (Supply)

E-‘:“““% 11— Hexa display
——buffer

e

—— Hexa keyboard

OR gate (2 inputs)

& |
>

] Full D Latch
- e BT XINOR (2 inputs)
| 4

— Latch

e

OR. gate (3 inputs)

- PMOS

Symbol list

- Memory

e File Menu:

Figure 3: Symbol list

Reset the program and
starts with a clean

to save the schematic diagram
with its current name

Read a schematic file File Edit Insert View Simulate Help
\ MNew
E= Open F3 convert the schematic diagram
Configure DSCH to Save Ctles | mto a SPICE compatible file
a given foundry Save As
T2 AR Y Transform this diagram
Generates a VERILOG __——— Make Verilog File Ctrl+E into a user symbel
text file corresponding to Generate SPICE File Ctrl+G Design properties -
the schematic diasram (513 Schema to new symbol mumber of symbols.
Properties nodes, etc. ..
Switch to monochrom/Color Monochrome/Color F5
mode Print
Leawve Dsch3.5 Ctrl+Q y
Print the schematic

diagram

Quit DSCH and
returns to Windows
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e Edit Menu

Cancel last editing command

AN
2" Edit Insert View Simulate Help
Cut elements included
in an area Undo Ctrl+Z
\\_? Cut Ctrl+X
Duplicate elements Paste Ctri+V
included in an area __
@ Copy Ctrl+C
Move elements Move Ctrl+M
included in an area ,———”3
5 Rotate Left Ctrl+L
or rotate i
elegnents included DE- Rotate Right Ctrl+R
in an area = Flip Horizontal Ctri+F
OB Flip Vertical create a line
,4‘/‘/
"k Line s
Add text in the “ Connect ——____ Add a connection
schematic diagram A Text ~ between lines

e [nsert Menu

Figure 5: Edit menu

Insert a user symbol or a
library symbol not accessible
from the symbol palette

Insert View Simulate Help

— User Symbol (.SYM)

Another Schema (SCH) .~

Insert an other schematic

- diagram
-

A

—

e View Menu

Figure 6: Insert Menu

diagram

-

g

~
Redraw the screen

—

Zoom In, Zoom Out
the window

Give the list of symbols
Describes the design structure

Show the palette of symbols

..

Redraw all the schematic

Simulate

View Help

Ctri- A

Ctri=1|
Ctrl-O

—— List of symbols

—— Design hierarchy
tole Electrical Net ——
bss Timing Diagrams
};% Symbol Library

Unselect All

Extract the electrical nodes
-

Show the timing diagrams

Unselect all the design
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e Simulate Menu

Detect unconnected .
lines Simulate

N

RS

Help

~——— Check Floating Line

s il St i
ow the critical pa Show Critical Path

(Longest switching path)
2 Start simulation F2

Simulate Options

Start/stop logic simulation

Simulate options

Figure 8: Simulate menu

e Listof icons

file (* sch format) add a fne
K / i
sH» xFa{MREEA0 p

schema to a new Tining dagram
save the schematic symbol (25 2 block) rotate to right . . .
file in SCH forma Copy = flip horizontal zo0m in symbol library ~ Move the layout up,
open a schematic text

/ left, right, down
QY B <:>/

e /T

P flip vefdcal\
Cut Move' rotate to left

|
Actual size \

add a connector
between lines

Zoom OlI[\

view electrical net

Rumn simulation

Figure 9: list of icons
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< Microwind 3.5 menus:

Contact diffn/'metal
L

| —Contact diffp/metal

Contact Metall Metal?

A dd virtual Inductor

Add virtual resistance

———- Add virtual capacitance

visible node

%ﬂadd a sinus

Add a pulse

%Add a clock
oround

select contact

select contact

select poly

select P_diffusion

select N_diffusion

e Palette
high voltage supply

Contact metal‘poly T lal EE—/,}(
MOS generator E/ﬂi
Complex contacts i\g—_ﬂ:_h
Vdd Supply @%
select Option laver DpﬁUnSrL\‘h\.

select metal® Metaldg [ 1o
select metal? Metal 7 i \:1\

select metal6 Metale  HE |

select metals metals B |

select metal4 Metal4 [ |+

select metal3 Metal 3 B -

select metal? Metal 2 | R

select metall Metal 1 i

polysilicon2 . —

Contact =

P+ Diffusion ] 1=

| B

N Well i,

Text A | &=

select Nwell

add text to layout

Figure 10: Palette
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e File Menu

restart the software with

an empty screen
- File

open an existing file
add a MSK file to the
existing files

to save the layout with
its current name

The list of available
pProcesses appears

Print Lavout to transfer the
graphical contents of the
screen to the printer

Leave Microwind3 in
the main menu

import a CIF layout description
generated by an other lavout tool
such as CADENCE, MENTOR.
ZUKEN. etc..

View Edit Simulate Compile Analysi

Mew Ctrl=N

convert the layout data into

Open F3 CIF using a specific interface
Insert layout

Import Layout

Convert Inta ... > Switch to monochrome
Save layout

Save As . . .
provides some information

Select Foundry C about the current technology
Colors ... »
Properties

Print Layout

1 G\ \pifphaseDetect. MSK
2 CA..andALISRAM.MSK
3 G\ \Dynamic Ram\DramCellgxBComp.MSK

Leave MicroWind3.5 Ctrl+Q

e View Menu

Figure 11: File Menu

Unselect all layers and
redraw the layout

Show/Hide the lambda
grid or the cell compiler
erid

Give the label list

Show the navigator window to
display the node properties

refresh the screen

7 View electrical Node
+w Lambda grid
Routing Grid
View Interconnect
| Label List
MOS List

Fit the window with View Edit imulate Compile Analy
all the edited layout Refresh
\ Unselect All
View All Ctrl+ A :
Zoom In. Zoom out - : s ]E';xtr?ct ﬂzethelecmcal node
the layout window watllULLL trl+ starting at the cursor
Zoom Out C

Wiew one interconnect without

// extracting the whole circuit
Ctrl=I|

Give the list of nWOS and pMMOS devices

— Navigator window
Zoom window

Enable the zoom window to

#= Palette of Layers

I

Show the palette of lavers,
the lavout macro and the
simulation properties

pilot large layout
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Figure 12: View menu




e Edit Menu

Cancel last editing command

Duplicate elements
included in an area

Move elements included

selected box border

pads, diodes. resistors.
capacitors, etc...
selection of elements

Connect lavers at a
desired location

Cut elements included
in an area Edit Simulate Compile Analysis Help
Undo Ctri+U

J Mowve Area or Stretch
in an area or stretch the Mowe Step by Step Ctrl+M

Move step by step a

Cut Crl+X A
e CtrleC selection of elements
Paste Ctrl+\

Flip or rotate elements

' d___________———kinchldmi in an area
Flip and Rotate L4

from copyving, moving, erasing

Protect all Ctrl+P
Generate MOS, contacts, = Unprotect All Protect and unprotect layers
»

Generate

Virtual R,L or C »
Duplicate X ¥ x . . - .
Duplicate in X and Y a / Add a virtual R1..C for simulation

Layer connection Crl+W purpose
88 |ryert Diffusion N <-> B,

Invert the diffusion type
(from N+ to P+, and vice
wversa) in a given area

e Simulate Menu

Figure 13: edit menu

Run the simulation and
choose the appropriate mode

V(t), I(t), VIV, F(t), etc... N

N\

Select model 1, model 3 or
BSIM4

Inchude crosstalk effects
n simulation

Access to static characteristics

M Run simulation ...
——— Using model... »
——— With crosstalk =<1
Simulation parameters../

Simulate directly on the

. : ; _ layout, with a palette of
\ Simulate Compile Analysis Help B colors representing voltage

Access to the SPICE model sand
some simulation options : VDD
L~ value, temperature, simulation step

Simulation on Layout //

UV exposure to discharge float. gates ]
~— Discharge floating gates

of the MOS devices —||& MOS characteristics
) . .
o= 2D vertical cross-section
View the process steps 38 Process steps in 3D \\« _ 2D view of the circuit at
of the biyont Sibeication S0 ¥nwok EieiC (Openall= 00 the desired location
in static 3D B _
=" View the process steps of the

B layout fabrication i static 3D
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Figure 14: simulate menu




e Compile Menu

- . Compile one single line
Compile Analysis

Help (on-line)
Compile one Line /
Compile Verilog File
¥Compﬂe a Verilog file

generated by DSCH2

Figure 15: compile menu

e Analysis Menu

Analysis

flt Design Rule Checker
Find Floating Nodes

Help
Ctrl+D

Evaluate the RC delay in all
conductors using analytical
formulations

Global Crosstalk Evaluation — |
Global Delay Evaluation
Parametric Analysis

Verifies the layvout and highlight
the design rule violations

Evahiate the crosstalk
|~ in all conductors using
analvtical formulations

effect

Computes the influence of one
parameter such as VDD, t°,

Measure the distance in
the layout window, in pm
and lambda

2.2 Measure Distance
Resonant frequency
Interconnect analysis with FEM ]

Compute the resonant

capacitance, on a set of parameters:
delav, frequency, etc...

Compute the capacitance,
resistance and inductance of

frequency of LC
components

e

one or two conductors above
ground planes

Figure 16: Analysis Menu

e List of icons

Extract and view the
electrical node pointed

. by the cursor
Draw a box using the :

selected layer of the
palette

opy boxes or text

-

— = E D’?&:’e\]{—/

zoom out the circuit

Open a lavout file
J(MSK format)

=

Extract and simulate

Amnimated 3D view of the

layout using OpenGL

Design rule checking of the
circuit. Errors are notified in the
layout  geac MOS

View the palette

Save the layout file in
MSK format

Delete boxes t L View all the

or text soomin drawing Measure the dist

in lambda and mi

Stretch or
move elements 2D vertical aspect

of the device

Ixcharactedsﬁcs
TEeEHE «3»
i—| I

between two points

Connect the lower to the upper
layers at the desired location

using appropriate contacts.
Move the layout

up, left. right,
down

ance

Cromn

Add a text to the layout.
The text may include
simulation properties

Figure 17:list of icons
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» Microwind/DSCH NOR example:

o Open the DSCH tool.
o Click on the NMOS transistor from the symbol library and place it in the editor
window. As you see in the figure 16 below.

Basic | advanced |

BEEYYETE

Symbol list

Figure 18: NMOS transistor symbol

o The same way for PMOS transistor. See figurel7.

SOmrce

Symbol list

Figure 19: PMOS transistor symbol

o Instantiate 2 NMOS and 2 PMOS transistors. Then, connect the drains and sources
of transistors (Press on the node and then drag)as figure 18.
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Figure 20: PMOS & NMOS connection

o Connect VVdd and GND to the schematic and Connect input button and output LED.
See figure 19. (you can use clock input)

Basic | Agvanced |

EE
o[ 2]
P i
o
e I»
= I

B} )
g | 4n
o D

Symbol list

-
.I}_
i
I+
by
Lt
L

Figure 21: NOR schematic
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You now have NOR schematic ready.

Use your logic simulator to verify the functionality of your schematic.

The next step is to simulate the circuit and check for functionality.

Click on Simulate -> Start simulation.

This brings up a Simulation Control Window. Click on the input buttons to set them
to 1 or 0. Red color in a switch indicates a '1'. See figures below:
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o The simulation output can be observed as a waveform after the application of the
inputs as above. Click on the timing diagram icon in the icon menu to see the timing
diagram of the input and output waveforms.

Chrono  Wiew Al Options

1.00n 0.0 100 200 300 400 500 &0 700 800 200 1000 110.0 120.0 1300 1400 15300 160.0 1700 1800 11X
a/ding
(ool bbb oGt

ni (busion}

n2 (busion}

outi (Rght)

Imax 0.000mA
lAwg 0.000mA
Pows 0.000miW

Cursor at time 0.000ns Current 0.333mA Irnax 0.000mA Pow 0.000mW

Figure 26: Timing diagram.

o Simulate your system with your hand calculated transistor sizes.

o Click File -> Make Verilog File. The Verilog, Hierarchy and Netlist window
appears. This window shows the Verilog representation of NOR gate. Click OK to
save the Verilog as a .txt file.

o Open the layout editor window in Microwind. Click File -> Select Foundry and
select Y.rul. This sets your layout designs in Y technology. See figure 25:

File Wiew Edit Simulate Compile Analysis Help

*The foundry that i cH| ST e AW L LB AT
selected (Y _rul) in this
example is cmosS0n il
*When vou change the
foundrv, vou change the
technology that vour
layvout designs are set in it.

Figure 27: technology scaling
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o Click on Compile -> Compile Verilog File. An Open Window appears. Select the
.txt Verilog file saved before and open it.

o After selecting the .txt file, a new window appears called Verilog file. See Figure
26:

File Vie Edit Simulate Compile Analysis Help

e @ L e w0 R ATEE (D

14| Verilog File

/iDSCH 35

/i 9/4/2019 6:19:59 PM

Ji F\Mays-3rd yeanSecond SemesterDIGITAL INTEGRATED CIRCUITS (ENCS333)Wicrowind+3 5+with+DS
" Alllabels

madule nor( in2,in1,out);

inputin2,in1; " Cell name, Modula i0

output out1;

wire ws; & Module /O only

nmos #(2) nmos_1(out1vss,in2); 1 0.3u 0.07u

nmos #(2) nmos_2(out1vss,in1); 1 0.3u 0.07u

pmos #(2) pmos_3{out1,w5,in2), // 0.5u 0.07u

pmos #(1) pmos_4(w5 vdd,in1), i/ 0.5u 0.07u

endmodule

" No label

|v Add Clocks to Inputs

Ji Simulati t verilog F it ¥ Make liO visible
imulation parameters in Verilog Forma

amways Time scale: [1.00
#200 in2=~in2;

#400in1=~in1;

Ji Simulation parameters
Hin2 CLK 11
Hin1CLK22

Q Compiler Status

Compiled cells : 0i4
Routed wires : 0
Pads: 0

No erro

O3 compile /" Backto editor

Figure 28: Verilog file window

o Click on Size on the right top menus. This shows up the NMOS and PMOS sizes.
Set the sizes according to choice. See figure 27:

|LL| verilog File >
W DSCH 3.5 Size | abels | Routing |

N 42019 6:19:59 PM -

# FMays-3rd yeanSecond SemestenDIGITAL INTEGRATED CIRCUITS (EMNCS3323Microwind+3 5+with+DS Mos size (umjp

wWidth P 0.540

module nor{ in2,in1,out1);

inputinz,int; 0.090
output out1; Length P a
wire ws; \

nmos #(2) nmos_1(outl vss,in2); 4 0.3u 0.07u Width 0.180
nmos #F2) nmos_2(outl vss,in1); 4/ 0.3u 0.07u

pmos #(2) pmos_3(out1,w5,in2); # 0.5u 0.07u Length M 0.090

pmos #(1) pmos_4(wSvdd,in1), / 0.5u 0.07u
endmodule

M Simulation parameters in Verilog Format
always

#200 in2=~in2;

#400 in1=~in1;

M Simulation parameters
MinZ2 CLK 11
Hin1 CLK 2 2

< > Compiler Status
Compiled cells - 0/4

Routed wires - 0
Pads : 0
No e

E‘_‘._ Compile | & Backto editor | &&= Help

Figure 29: Verilog file window
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o Click Compile and then Back to editor in the Verilog File Window. This creates a
layout in layout editor window using automatic layout generation procedure.

Figure 30: NOR layout using automatic layout generation procedure

o Add a capacitance to the output of the design. The value of the capacitance depends
on your choice. See figure 29:

2 EH ISP SAAR e wL,8 R ATEE «$»

amoce

L Virtual RLC Pacameters

EITeEn NOCE and ground

Capacitance value (pF)

(> |0 o o

Figure 31:capacitor insertion
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o Click on OK. The capacitance is shown on the left bottom corner with a value of
0.016 pF. See figure 30:

@
]
El
<~
=
A

Figure 32: showing the capacitor on the layout

o Click on the label marked inl (first input). A window appears. Click on the PWL
option in the window. Insert a 01 sequence for that specific input and click on
Insert. Then click on Assign. Perform this assignment on the other inputs. See

figure 31.:

Add 5 Feece-wine-lines

Label nasme - jind

DC Supply | Clock | Pulse | Sinus | Variabls Gr:u.ndﬂ;'.n |

Paramalars
Tienedns) |0/ 120 | ~

Lewel 1 () |1.200
insert sequence in Lable Mgl [ ]

Seq- (00110011 - veni2 [
Q=VEs Vidd, FeaHVod ——

2 Clear BZ Irewrt

x Cancel | i 4 Wisible an samu

2
=}

i 016pF

i

outt

Figure 33:insert a 01 sequence
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o Click Simulate -> Run simulation. A simulation window appears with inputs and
output, shows the propagation delay of the circuit. The power consumption is also
shown on the right bottom portion of the window. See figure 32:

| §.| Amaloy umlsben of samply

Figure 34: simulation window

o Ifyou are unable to meet the specifications of the circuit change the transistor sizes.
Generate the layout again and run the simulations till you achieve your target
delays.

+¢ Design the layout manually:

o Open the layout editor window in Microwind. Click File -> Select Foundry and

select Y.rul.
o Vdd and GND rails are of Metall. The top rail is used as VVdd and the bottom one

as GND. Click on Metal 1 in the palette and then create the required rectangle in
the layout window. See figure 33:
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Options
Metal 5
Metal 5
Metal &

Wetal 3

Metal 2

potysiconz [l -
Contact l
potysicon [l

P+ Diffusion [l | —
M+ Diffusion [l

M Wil 3

Text A | =

Figure 35: add metall for Vdd and GND

o The next step is to build the NMOS transistors. Click on the transistor symbol in
the palette. Set the W, L of the transistor. See figure 34:

L] Layout Generator titFNINLVv=

Pads | Inductor | Contacts [MOS || path | Logo | Bus | Res | Dicde | capa| = Options:
Mos Parameters Metal &
Metal 5

wigmMos  [0.450 pm source et
tal 4

Length MOS 0.090 Bm - % - Mote)s
.

Mbr of fingers |1 1' 2.' In -r.li.im?

potysicon2 [l

nMOS  pMOS Double gate
Options Lhnits Contact

'n—":: 'pq['l 7ﬂ||:: * low leakage & in mdcron (pEm) m .
— | © high spaead  inlambda ﬁ
- usian

Imanc0.522mA, high voltage

[T Add polarization N~ Ditfusion [l | =

HWel

Figure 36: set W, L of the transistor
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o Then click on Generate device. The source of the transistor is connected to the
GND rail. See figures below:

| Layout Generator - 0 X

Pai | Logo | Bus | Res | Diode| Capa

Pas | Inductor | Contacts

Mos Parameters

Widhtos  |0450 um | LSource
Lenghhiog  {0.090 um

Norfingers |1 1| 2|||n

nM0S pMOS  Double gate

Options Units
Hﬂ ﬂ ¥ lowleakage ¥ in micron (pm)

" high speed " inlambda
(" highvoltage

Imax0.522mA [~ Add polarization

1
s Generate Device x Cancel

Figure 35: layout generator window Figure 36: insert NMOS source transistor to the GND

o Create another NMOS and place it in parallel to the first NMOS device. We share
the two devices' drain diffusions (by using flip horizontal from edit menu). A DRC
check can be run by clicking on Analysis -> Design Rule Checker. See figure 35:

Figure 37: insert another NMOS device
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o The next step is to place two PMOS transistors in series.

o Place the PMOs transistor on layout close to the Vdd rail on the top. To construct
two PMOS transistors in series, diffusions are shifted to a side and another poly
line is added as second transistor. The diffusion is shared to save area and reduce
capacitance. See figure 36:

Metal &
Metal S

Metal 4

Metal 2

P+ Diffusion [l
M+ Diffusion [l
M OVell
Text A

R B A A B B

Figure 38: insert PMOS device to the Vdd

o The next step is to connect the inputs and the output of the two transistors. See
figure 37:

Metal &
Metal S
Metal 4
Metal 3
Metal =

° pohrsiicon [l
P+ Diffusion [l
M- Diffusion [l

i M OwWell

Text

jirrrrrrrrrrrp

Figure 39: inputs and outputs connection

23| Page




o Poly inputs are connected.

o Metal output is connected.

o The next step is to connect the poly to metall and then to metal2. The first symbol
in the first row of the palette is the poly to metall contact. See figure38:

kL] Palette ><
L= = R 2 = ]
AL = S5 -we e
T T NN W o=

Options

Metal &

Metal 5

Metal 4

|
_Motai+ EE |

Metal 3 B3

|

||

Y
||

n
i n Il
ull |
]
A

girrrrirrrrr b

Figure 40: insert poly/metall contact

o Then we connect the metall to metal2 contact to the previous contact. This is the
4th contact on the first row.

o The next step is to connect the output Metall to Metal2. Once again use the 4th
contact in the first row. See the figure39 below:

Contact

pobysiticon [l —
P+ Diffusion [l =
r+ Diffusion [l ==
M Vel

Text r-s

Figure 41:connect the contact (metall/metal2)
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o Now we connect metal?2 to the two inputs and one output and bring them to the top
to go out of the cell.

o Observe the two inputs (left & right) and an output (middle) above the Vdd rail in
dark blue color. See figure 40:

Metal 6

Metal 5

LRI O B O U B

Figure 42: connect metal2 to inputs and output

o Now we label the inputs and output as inl, in2 and outl. Click on Add a Pulse
Symbol in the palette (5th from the left in the 3rd row). Then click on the metal2
of one of the inputs. A window appears. Change the name of the input signal. Insert
01 sequences and click on Insert. The click on Assign. Similarly assign the 2nd
input a pulse. See figure 41.:

[EL]

L= L= = =]

AEE E e e

Add a Piece-wise-linear > T T % UL o
Label name - |iﬁ2 Options

DC Supply] Clock ] Pulse ] Sinus ]Variable] Ground PWL ]Math ] Metal &
Parameters Metal S

Lewel O (W) |0 000 ﬂ Time(ns)| 051,200 | ~ Metal 4
Metal 3
E 1200
Level 1 (\W): 1 __netalz

Insert sequence in table 2 ooo o Metal 1
Seq: [11000110] - pohesiliconz [l

=3 = b
O—ves 7ovae servas, _Insert <FH s [Ee—= 1]
= Clear B Invert pohysiicon [l
P+ Diffusion [l
2 cancel | [ = wisible in simu M= Diffusion Il
- R e - - - . - - - . - - MVl
E . E E i . i i Teoxt

S T O O O D A

Figure 43: add pulses to the inputs
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o Now select the Visible Node symbol from the palette (7th in the third row). Select
it and click on the output. The 'Add a Visible Property' window appears. Change
the label name to outl. Select Visible in Simulation. Click on Assign. Now the
output is also labeled. See the two figures below:

Add simple text =

Label name - |0UT1| Options.

DC Supply | Clock | Pulse | Sinus  Variable ]Ground] PwWL | Math | Metal &
Metal 5 =

Parameters _ = |
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P Cancel a Visible in simu i+ Diffusion Il
L — = N N . . . . . . . M Wl
- 1 . . . Text A

frrrrrrrrrron

Figure 44: label the output

Figure 45: inputs & output are labeled
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O Select Vdd Supply and GND from the palette (third row). Also click on the
capacitor (3rd in 2nd row) symbol and add it to the output. Also, extend the pwell
into the VVdd Rail. The click on Edit -> Generate -> Contacts. Select PATH and
then in Metal choose Metall and N+ polarization. See figure44:

- Swdd+ -

Figure 46: full layout

o To run the Simulation of your circuit, click on Simulate -> Start Simulation.
Depending on the input sequences assigned at the input the output is observed in
the simulation. The power value is also given.

o You should know that | didn't depends the rules in the example. | just see you
how to deal with the program through an example.

o About the design rule checker, you can take the dimensions of the design in
details from help menu. Also, if you want to check the rules click on the design
rule checker icon from the icon bar.
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> Notes:

» You can build the MOS transistors then use it in your layout. So, there is many different
ways to build your layout manually not only the way that is explained before.

» | want to give you an advice, while the program do the simulation don't try to stop
the simulation or close it to avoid the tool damage.

> If you do this example, you can do any example if you know the circuit. | gave you a
background about the tool and its use and | hope you take a good utility. Also, I am
sorry if there are any mistakes that I don’t notice it.

> | attached you below some circuits for different basic gates, see them and try to build
them in DSCH & Microwind. Good Luck

2-input NAND 4-input NOR r
vDD A _a|
A ”:: ::“ B £ —ci
=
output
D
A —l: _CI output
. AL
Figure 47: 2-input NAND Figure 48: 4-input NOR
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Figure 49: 2-input XOR




