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Zeni Full Custom IC Design Flow Workshop

1.  About the Workshop

Welcome to Zeni Full Custom IC Design Flow Workshop. The document includes three parts.
First part we have offered a simple circuit for brief tour. It contains some tools needed to
investigate the Zeni. The simple circuit is in chapter 5 A Brief Tour. Through the tour you would
have an overview of Zeni. Second part we have introduced most of menu commands and let you
do some exercises special for each command by yourself, which will help you understand each
command deeply. This part is in chapter 6 Command Exercises. At the end of the document, we
have attached a guide of VVCell template in chapter 7 Appendix ---VCell Template

2. About Zeni

Zeni - a high performance EDA tool provides a full-solution from front-end to back-end of full
custom IC design. It integrates Schematic Editor, Layout Editor, Layout Verification, Parasitic
Extractor and Signal Integrity analyzer in one common design platform, and the design data could
be exchanged by the other EDA tools smoothly.

Zeni can be used easily for its friendly interface and high performance. Several tools such as
Schematic Editor, Layout Editor, Layout Verification and Parasitic Extractor have outstanding
advantages over other EDA tools. With Fast and effective localized technical support and service,
Zeni has gained trust and high praise from our customers. It is being used widely by domestic and
international IC design companies.

Please go to www.zeni-eda.com to get more information about Zeni.

3.  Starting Zeni

3.1. Set up environment of Zeni

Step 1:  Please make sure that the license sever of zeni is running.

Step 2:  Before starting zeni, you should run an initialization file to set environment variables.
If you use CShell, please type command:
% source <ZENI_INSTALL_PATH>/setup.csh

If you use Bash, please type command:
% source <ZENI_INSTALL_PATH>/setup.bash

Here, "ZENI_INSTALL_PATH" is Zeni's install path.

Step 3:  (Omit this step if you only have one account) Set your HOME with following alternative
command.
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% setenv ZENI_USER_HOME xxx (c shell)
% export ZENI_USER_HOME=xxx (bash)

Here, “xxx” is a path. An absolute path is recommended.

Some resource files created by Zeni will be stored under directory “.zeni”. The
directory “.zeni” is under the path “xxx” you specified just now. If you don’t define
environment variable “ZENI_USER_HOME?”, the directory “.zeni” is under the path of
$HOME.

3.2. Run Zeni Tool
Step4: cd $WORK_DIR
Step5: dmé&
Step 6:  Zeni Design Manager Window (ZDMW) appears as below.

File

Edit Tools Windows Help

EDRWdEO&

|Library V| | |Cel| - | |View -

analog 2006.05.31 13:40 r—

basic 2006.05.31 13:40 r—

digital 2006.05.31 13:40 r—

sheet 2006.05.31 13:41 r—

spice 2006.05.31 13:41 r—

vgate 2006.05.31 13:41 r—
- A

While running Zeni Design Manager, it loads a file "zeni.lib" to finish initialization. The
initialization file records library names and their locations.

Firstly, ZDM loads file "$ZENI_INSTALL_PATH/etc/zeni.lib". Here,
$ZENI_INSTALL_PATH" is an environment variable of ZENI tool. This "zeni.lib" comes
along with the tool package, and it denies any modifications from users. It records design
libraries provided along with tool package, such as "analog", "basic", "spice", "sheet",

"digi
Seco

tal", "vgate", etc.
ndly, ZDM loads file "$WORK_DIR/zeni.lib ". Here, "WORK_DIR" represents the

current working path of user. This "zeni.lib" records user-specified design libraries in
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"[library map]" section. In "[hide]" section records libraries not to be shown in Zeni Design
Manager Window.
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4. Working With Basic

® Mouse

The system supports standard 3 button mouse. In general, button assignment are the following.

- ™

AN /

Left Mouse Button (LMB): Object selection.
Middle Mouse Button (MMB): Pop up the object-sensitive menu.
Right Mouse Button (RMB): Repeat the last command or command; stroke.

® Menu

The system supports tear off line menu. If you want to use one or more commands of a menu
frequently, you can click left mouse button on the dashed line, the menu will change to a menu
window. Click on the menu window, you can select command directly.

Design 1/

Click the dashed line

|~ Design | | |
Save Cirl+5 1
Save An Save Cirl+ 3
Sawve Az,
Save Al Save Al
Ma ke Raad DI'I'}lII Make Bead ':I"lly'
Discard Edits... Discard Edits_..
AReload Feload
Prird | Prnt., I
Close Cirl+Q Close cul.o
Before After

® Command Form

A form is a window that appears when you use a command. You use the form to change

-4-
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command settings. For example, in the Create Path form, you can change the snap mode
to any of the options listed in the Snap Mode field.

— Create Path | -]
Snap Mode (1 Any () Diagonal () Orthogonal O XY O YH O L45 450 O Routing
Wiclth 0.500 2]
End Type {#) Extend (O Truncate () Round
Offset () Left 0 Center 1 Right
Via Place {8 Single I Cross () Army
Auto Adjustrent [

I Hel Hidle Default ‘ Ay | Cancel

There are two type forms in the system.

1. Standard form lets you change command settings before execution commands. It
appears automatically when you start a command.

2. Options form lets you change command settings while you are running commands.
When you turn off the option Options->Editor->Popup Option Form->As Need in
Schematic/Symbol Editor or Options->Generic-> Auto Popup Form in Layout Editor, it
does not appear automatically unless you press F3 key.

® Form Buttons

Here lists some buttons on the command form.

Help Open the manual viewer and display help information of current command.
Hide Close the current form but the command is going on.

Aoy Accept all current settings and execute the command.

Default Reset all parameters to default values.
0k Execute current command with options and terminate the command.

Cancel Cancel current command.

Close Close the current form without executing command.

® Stroke

A stroke is a unique shape you draw in a cellview by right click mouse and drag it. As the figure
shows below, start a command with a stroke, you should,

-5-
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1. Click at the starting point of the arrow.
2. Hold and right-click mouse while move it along the direction of the arrow.
3. Release the right mouse button at the ending of the arrow.

Fit Eedraw Anotnlnds Zootnionatds

| |
\ \

—_— g

Mowing inage towards: Left Fight Top Dronety

® Pan

The arrow keys on the keypad let you pan the cellview in direction of left/right/top/down.

N S
T 7 B L2 |
[ |
n
5
i
v

-

J.l-h

Home
- “y .— b “ +
| s
J LY | 1
¢ End ,

For example, press ‘6’ on the keypad, the image moves towards left.
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5. A Brief Tour

This tour has been designed to allow anyone with a rudimentary knowledge of Zeni tools to
complete the full flow of tools. If you keep in mind the following it will enhance your experience.

® The beginning of each exercise will contain a statement of what is “In this section...” that
will let you know what you will be investigation in that module. A summary is also included
at the end of the exercise. The statement looks like this:

In this section...
This heading means the text in this spot is a description of what you will be investigating in
this section.

® Steps that you will need to perform at the workstation are highlighted in this manner:
Step 1: This is something you need to do at the workstation.

® |n this document, you will be directed to the correct window and action on take in that
window. For example:
Stepl: In the Zeni Design Manager window LMB click File->EXxit.

Means: Find the window labeled “Zeni Design Manager” and click the Left Mouse
Button (LMB) on the menu command “File” then the command “EXxit” underneath it.
(See example below). Note that many of the menu entries are bound to keys that may
be used as a shortcut to the menu system. In this example File->Exit is bound to the
“Ctrl+X” key. Pressing Ctrl and X while the cursor in the schematic window will result
in execution of the File->Exit command.

5.1. Importing demo library: INV

Step1: In ZDMW, LMB (Left Mouse Button) click Tools->Library Path Editor. The Library
Path Editor form appears as below.
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— Library Path Editor -
File Edit Wiew Hel
MhorredEngineda ngjogdibdzeni ik
Hide [Name |Path |
[0 digial Mometestinstllizenids 01 fedhatddibdigial
O basic Mormetestinstallizenids 01 fedhat@ibbasic
O shest Mormetestinstllizenids 01 fedhat?dibsheet
[0 spice  Mhometestinstllizenidd 01 fedhatIibispics
0 woate  hometestinstllizenidd 01 fedhatdlibigate
[0 analog Mometestinstllizenidd. 01 edhatddibianalog
Kl |+
|Pouble—click to editan itern

Step 2:  In Library Path Editor form, LMB click Edit->Add.

Step3: In Add Library form, click “Browse” to choose INV library under the path
$ZENI_INSTALL_PATH/demof/tutorial/INV_demo.

Step 4: Ok the File Selection form. The Add Library form looks like below.

— Add Library |

Narre |INY
Path |morres‘test-’|ns1allfzeni46.01fredhaB:‘dermﬂutDrialﬂNV_dermﬂN‘\f Browse

[ Ok | Cancel ‘ [

Step 5: Ok the Add Library form. A new library INV is added in Library Path Editor form.
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— Library Path Editor \ -]
File  Edit  Wiew Help
Mormedenginedangjgdibizeni lib
Hice |Name |Path
O Iy Momedestinstllizenidd. 01 fredhatddemotutornia AMNY_demoANY
O digiel Mometestinstillizenidd. 01 fredhat@Abidigital
[ basic thomedestinstallizenidd. 01 dedhatdlibbasic
O sheet Mormedestinstllizenidd. 0 dedhat@Aibshest
[0 spice  /Momedestinstllizenidd. 01 fredhat@dibspice
O wmate Momedestinsillizenidd. 0 redhatBlibioate
O analog Momedestinstllizenidd. 0 fredhat?ibianalog
1| I PI
ey~

The six library definitions in red represent are System Library. The Normal Library is in black
color.

Step 6:  In Library Path Editor, LMB click File->Save.

Step 7:  Exit this Library Path Editor by File->Quit.

You can find the demo library INV is displayed in the Library List of the ZDMW.

— Zeni Design Manager BE
File Edit Tools Windows Hela
B&EO L

Librry | | {cen - Wiz -

analog 2006.05.31 13:40 r—— [ 200 ) 04:12 r——— layout . 7t
basic 2006.08.31 1340 r—— [ m1m2 2006.06.05 04:12 r—— scherratic  2006.06.05 04:12 r——

dligital 2006.05.21 13:40 r— [ mindiff 2006.06.05 0442 r—~ | syrrbol 2006.06.05 0442 r———

2006.06.06 B i 2006.06.05 04:12 r—mm
shest 2006.05.51 184 r—— | rpoly 2006.06.05 0442 r——
spice 2006.05.31 13 r———  |nrros_ 09 2006.06.05 0412 r———
uate 2006.05.31 13 r———  |prros_ 18 2006.06.05 04:12 r———

Loading libraries. ..
Fefresh library list.

Librane: INY Cell:iny Wiew: layout 4

Step 8:  In the ZDMW, from left to right, LMB click on:
INV
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inv
schematic (double-click to open the schematic cellview)

The schematic cellview of inverter is opened as shown in the figure below.

— Schematic — INV.inv.schematic |-
Design Winclow  Add  Edit Select Hiemrchy Cellview Fage Check Tools  Owotions Help
% Gl L4 4T 4§ Fl s [0/ 0o
I = e s e e P i i o A | AL AT
x| c :
@|e
o|E
B |
"k
s
@, | &
€
P
. . i
1 Crrd> Select: 0
3 = [t 2.30 [ 240
K| [MoDIFED [READONLY =[O |

Step 9: LMB click again on:
INV
inv
layout (double-click to open the layout cellview)

The layout cellview of inverter is opened. Press “Ctrl+F” key to show design with full hierarchy.
The figure is shown as below.

-10-
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—|Laye | | Layout — INV.Inv.layout
File Help ||| Desion  Window Creats  Edit Sslect Hiemrchy Achancsd  Verfy Shetmct Tooks  Options Help
v % | @ (W= OB C o@Dl AR

rretl chg i -
All Flv|= C
Toggle Flv|= q
Search [ @ | e
- g fl oy
Dnam (=07 }
Dpam chvgy Q%; Ef
.gpﬂ chwgy N
B gy &
N e ey -|e
v1 (=07
.rrEtZ [=1s) @ &
[ s ey
5 i
s gy Ve &
B
IR
E1N .
L] r
? [Croel> I 101507 13100
=l [Eelect(0+0y P 10150 Y 13100
[l 3 [PRE[uoniFED [READONLY =0T |

You can find that these two cellviews are read-only mode because the library comes along with
the tool package, it is not accessible to you for any modifications.

In this workshop, creating above two cellviews is your first step for preparation.
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5.2. Schematic Capture

Zeni Schematic Editor (ZeniSE) is a powerful schematic editing tool supporting hierarchical
design method and multi-window, multi-page editing design environment. It is capable of
exporting schematic data in various standard netlist formats and translating the CDL or Verilog
netlist to schematic data. ZeniSE also supports importing and exporting of EDIF file, and this
feature helps you seamlessly exchange the design data between Zeni and other EDA tools.
Furthermore, with Analog Simulation Deck, Pre-defined Parasitic Loads, and many other useful
features, ZeniSE offers you a complete circuit design environment to finish sophisticated IC
designs quickly and easily.

In this section...
We will create a new library “INV1”, cell “inv” and cellview “schematic” in ZDMW first, and
develop the schematic topology of an inverter circuit in ZeniSE .

5.2.1. Start software (Jump if you have already started Zeni)
Step1: cd $WORK-DIR

Step2: dmé&
The ZDMW will appear.

5.2.2. Create a new design

We will create a new, clean schematic cellview for this section. The following steps are used to
create this view.

Step 3:  In ZDMW, LMB click File->New->L.ibrary.

Step 4:  Fill out the New Library form with the following information as shown in the figure
below.

Library Name: INV1

In Directory: /tmp

Technology : attach to library INV

-12 -
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Hame |ivi

In Directory |itmp Browse...
Technology

OF Y IV .

" Copy From Library Fadder =

) Load From File | Browse... ‘ Default|

() Unneeded

L Help oK | Cancel Lﬂ

Step 5: Ok the New Library form.

Step 6: In ZDMW, RMB (Right Mouse Button) click on the “INV1” library, select “New
Cell/View” command from the submenu list.

Step 7:  Fill out the New Cell/View form with the following information as shown in the figure
below.

Library Name: INV1

Cell Name: inv

View Name: schematic

View Type: schematic

Library Hame 1NVl - |

Cell Hame |inv

View Hame |schemati[:

View Type schematic | < |

Add To Cell Group | Browse...
Help oK Cancel |
L= ~ |

Step 8: Ok the New Cell/View form.

Step 9: The Schematic Editor window will appear automatically while the new schematic
cellview is created.

-13-
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— Schematic — INV1.inv.schematic |-
Design  Window Add  Edit Sslect Hiemrchy Celview Page Check Tools  Oatiddeio
% G L L 4T 8§ Tl # o dxpnem0 L
B LN
| e
D)L
L e |
E-| T
i | &
rJk:
z|E
|Crr|::l:v |Se|ectD
- ..3.,| 3 =l f: 0.20 [ 510
A1 | [MoDIFED [READONLY o= |3 |

5.2.3. Design a schematic topology of inverter

In this section, we will design a schematic topology of inverter with basic features provided by
Zeni Schemaitc Editor.

Wl
Step 10: Click on “pmos3” icon L from banner menu.

At this time, you can find an “Add Instance” form appears in the top of the screen, which means
the pmos3 is from analog.pmos.symbol. In fact. “analog” library is a System Library that is
provided along with the tool package. Other system libraries are “basic”, “spice”, “sheet”,
“digital”, and “vgate”. These system libraries are not accessible to you for any modification, and
they are recoded in $ZENI_INSTALL_PATH/etc/zeni.lib. Contrasted with the system library, it is
called Normal Library, such as INV1. The normal library is recoded in $WORK_DIR/zeni.lib.

Step 11: In Add Instance form, type “MO” in Instance Names entry, type the following
information to parameter list.

BASE: vdd!

MODEL: PMOS

L:0.35

W:1.8
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— Add Instance -]
Librmary Marme |anah:|g Elrowse...|
Cell Narre |prrn:|53

Wiewr Marme |syrrbc|| ﬂ

Instance Mames |II.I'IEI

Fiorvrs |1 |:|CD|S|1 |‘|
Rotate RO ¢|
Magnity |1 B

Mame | haster Walue | Local Walue -
BASE  [voldl kel

MODEL |prros BEE
L | |0.35
EE

1 Help - Hide Cancel

Step 12: Click Apply button in Help dropdown list and move your cursor back into Schematic
Editor window. Click LMB anywhere in the Schematic Editor window to place the pmos3.

—] Schematic — INV1.inv.schematic |-l
Design  Window Add  Edit Sslect Hiemrchy Cellviews Page Check Tools  OptionsHel
b@:éL%A,T?Tﬁ“M#M”?ﬁHHWD/&.O
I e i e i e e e i i | IR A
Q| c g
@ e
D |
i e |
B
:jbz “
@ | &
-
|Crr-::l:- |Se|ec1:D
- Q”‘ > ﬂ|C|ickh:|select; RE: repeat last action. [}{: 220 |‘r‘: 0.20
1 o [WODIFIED [READCHLY (= |

Step 13: Like the Step 10, choose “nmos3” icon ‘":: from banner menu and fill out the “Add

-15-



Zeni Full Custom IC Design Flow Workshop

Instance” with the following information.
Instance Name: M1

BASE: gnd!

MODEL: NMOS

L:0.35

W:0.9

Step 14: Place nmos3 to the Schematic Editor window as below.

— Schematic — INV1.inv.schematic |-
Design  Window  Add  Edit Select Hiemarchy Cellview Page Check Tools  OationsHelp
|Gl Lt Lt hH T & 7T~ s~ %8ami /L0
e o o i e e e o e ol e & N | VLA L
| c -
a|a
oL
L |
B
S| <
& | B
9 C
" | B [Felect 0
4 Q" >l|CIick1Dselect; RE: repeat last action. [ 270 [r: 1140
<1 MODIFED [READONLY =[O |

Step 15: Cancel the “Add Instance” form.

Step 16: LMB click the wire icon_l_ or click Add->Wire.

Step 17: Connect the drains between M0 and M1 through LMB clicking drain of MO and moving
cursor to drain of M1, LMB click on this drain to terminate the wire. In the same way, connect the
gates of MO and M1. During moving cursor, you may find the nearest pin to the cursor will have a
small yellow diamond, pressing the “control-LMB” or “shift-LMB” key will snap route the
current wire to that point. Use “Esc” key to cancel Add Wire command.
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— Schematic — INV1 .inv.schematic | -
Design  Window  Add  Edit Select Hiermrchy Cellview Page Check Tools OptionsHelp
vl et Ll d b T4 ¢ Tt e 0/ BLO
— | Ml s e G e e e (D A A
x| C B
&X | €
B |
B
| £
[Crrcdz» [Eelect: 0
L @ > jCIicktDseled; RE: repeat last action. P{: 1.50 " 310
4 O [MODIFIED [READOHLY = |

Step 18: Respectively draw two wires as the figure below.

— Schematic — INV1.inv.schematic |- |zl

Design  YWindow Add  Edit Select Hiemrchy Cellview Page Check Tools  OptionsHelp

-

AL 1L LT 88 Flm o s/ O
M g e e e B U A M A

(3]

@]

A

-1

(9|70 RR|C
(]

“
|Cn’d) |Se|ect: 1}
R @ > v |[Click to select; RE: repeat lastactian. f4 1.00 [r: 0.50
1 > [MODIFIED [READCMLY =[O |

Step 19: LMB click the Pin icon B or click Add->Pin.
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Step 20: In “Add Pin” form, fill out the Pin Name with “IN”; set pin direction to “Input”.

— Add Pin |
Fin Marmes [IM

Direction (& Input ) Ouout O InOuot

Usage (o1 Bchematic (1 Cfpage
Bus Expansion Pla cerment

(® Mo () Yes (o Single ) Multiple
Display Marme Megative

(1 Mo (e Yes (o Mo (7 “es
Rotate RO %

1 Help : Hide Cancel

Step 21: Place the pin to a position to connect the wire. The figure is shown as below.

p—

Schematic — INV1.inv.schematic |-
Design  Window Add Edit Select Hiemrchy Cellview Page Check Tools OptionsHelp
AL L L LT 4 Tl et gl [ /L O
MG 48 5 S G B e e e E T e A A

(3]

S
s

g

|»

|8 [O R A
T a

4 ]
Crodd= AddFin Select:
b ‘i‘ ‘ > |~ |[Bupply pin name in option farm. [ 080 . 3.20
T JMODIFIED [FEAD CNL Y R [T |

Step 22: In “Add Pin” form, fill out the pin name with “OUT”; set pin direction to “Output”.

Step 23: Place the “OUT” pin to connect the wire. The figure is shown as below.
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— Schematic — INV1.inv.schematic BE
Design  Window Add  Edit Select Hiemarchy Cellview Page Check Tools OotionsHel
vl et Ll i b T e Pt O/ L0
e T e e e e e i e i i e R AR L IR AAITAN
a | a
in gl
-
B
== | £
2 ¢C |
. _E A ol
= Select O
- ‘}’ > ﬂCIickbselect; RE: tepeat lastaction. [}(:1.40 330 E
1 o oDIFED[READCHLY H=]OT

Step 24: LMB click the vdd icon ( | ) and ground icon (47) from the banner menu., place them
to appropriate location and connect them to MOS pin with wire.

— Schematic — INV1.inv.schematic B
Design  Window Add  Edit Select Hiemarchy Cellview Page Check Tools OotionsHel
b@iJ;J_;A?Tf}?ﬁum#M“%ﬁHHMD/ILO
— ML R e S G g e e e BT e A
a|c I-
@ | e
D[
i |
B
== | £
92 ¢
2K | ]
@ > = Select O
- - ﬂCIickm select; RB: repeat lastaction. [K: 220 o320 E
1 O MCDIFIED [READONL Y Fo= [T |
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Step 25: Up to now, we have finished a design of inverter. LMB click Design->Check and Save
to save this design.

In this section, we learned how to create a new schematic cellview in Zeni Design Manager and
how to create a schematic topology with simple operation commands in Zeni Schematic Editor.
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5.3. Simulation in Zeni Schematic Editor

Circuit simulation is a highly valuable activity and ensures the success of a design project. In this
workshop, we use spice3 simulator for circuit analysis.

In this section...
We will add stimulates on input pins, and use simulator spice3 to analysis circuit performance.
Finally, we can take a look at the waveform in the Zeni Waveform Viewer. If your simulator is
ngspice, the flow for ngspice is the same as spice3.

5.3.1. Add stimulates on the input pins

Step 1:  In Zeni Schematic Editor window, LMB click & icon from banner menu.

Step 2:  Fill out the Add Instance form with the following information as shown in the figure
below.

Library Name: analog
Cell Name: vdc
View Name: symbol

DC: 5v
— Add Instance | . J\
Librany Marme |analog Bmwse...‘
Cell MNarre [eic
Yiene Marme syrriol ﬂ
Instance Mames
Rows |1 |:|CD|S|1 |:|
Fotate RO =
Magnify i S
IMame | Master‘u‘alue| Local Walue
DC | |5
ACMAG | |
ACPHASE | |
1 Hel = Hicle | Cancel

Step 3:  Move your cursor back into Schematic Editing window and click LMB anywhere in the
schematic to place a vdc.

Step 4:  Connect the vdc with vdd and gnd.
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— Schematic — INV1.inv.schematic -
Design  Window Add Edit Sslect Hiemrchy Cellview Page Check Tools  OptionsHela
%@:¢L;$T¢?ﬁ“m$m%ﬁaﬁwm/&.o
— M e A G B e e e DT e A

alc -
@ | e

S |

B

e 'S

ok

2 C

Q’ > [Crd= [Select: 0

E - leIicktﬂ select; RE: repeat lastaction. IK: 070 |‘r‘: 2.00

. o MODIFIED [FEADCHLY H= [T |

Step5:  LMB click ﬂ-” icon from banner menu.

Step 6:  Fill out the Add Instance form with the following information.

Library Name: analog
Cell Name: vpulse
View Name: symbol
Instance Name: V1
DC: 0

V1: 0v

V2: 5v

TD: 0

TR: 1ns

TF: 1ns

PW:20ns

PER: 40ns

Step 7:  Or, LMB double click the cellview: “INV.inv.schematic” from Zeni Design Manager
window, in “INV.inv.schematic” cellview window, LMB click Edit->Copy and select the instance
V1, drag the V1 to “INVLl.inv.schematic” cellview window and place it anywhere. Close
“INV.inv.schematic” window.
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Step 8:  Connect the vpulse to the input pin “IN”.

— Schematic — INV1 .inv.schematic - ]
Design  Window Add  Edit Sslect Hiemrchy Cellview Page Check Tools  CptionsHelo
%@iéiéAyT#?ﬁ“M%M”?ﬁHHMD/&.O
e R o e i i i e e o e [ e 0 || R VIR A48

alc | E
@ | @

L |

E-|

x| -

o | &

2 ¢

@ > [Srret= [=elect 0

- - ﬂ|CIickh:|select;FEEI:repeatlastactiDn. I}{:1.SD |‘r’: 0.50

. D MODIFIED [FEACCHLY =[O |

Step 9: LMB click Design->Check and Save. If there is any error, you should fix it before
simulation.

5.3.2. Set up Simulation Environment

Step 10: In the Schematic Editor window, click on Options->Tools.... The “Tools Option” form
appears.

Step 11: Select simulator “spice3” from Simulator dropdown list. The figure is shown as below.
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L d Tools Opti
Simulator spice3 -r %R -b %
%C  <cell=

%6l <cell=.spi
%R <cell=.raw
%0 <cell>.out

Work Directory |. Browse...
Run At (@ Foreground ) Background

Help g oK . Cancel

It —— J

Zeni Schematic Editor pre-provides 6 kinds of simulator interfaces. If your simulator
doesn’t in that list, you still can invoke your simulator by typing command in Simulator
field. For example, if your simulator is “ngspice”, please type “ngspice —r %R —b %]I”
in Simulator field.

Simulator | gspice -r 7R -h %l -

Step 12: Ok the “Tools Option” form.

Step 13: As one simulator only accepts the netlist format of its own, according to the simulator
you used, click on Options->Export Format->Netlist to configure the netlist format. For spice3 or
ngspice, we configure the netlist format as below.

Netlist | HDL| Header | Furmatl

Power Names |wdd VDD
Ground Names |gnd GHD

{ Ground as 0 Yy

Glohal Het Support [
Display Fin Info [ CDL Pin Separator [¥

Bus Delimiter o == (O[] O f}
Float Net Prefix  [float
Evaluate AEL [
Print Suffix (" No (& Yes
¢ Tat Hetlist T > Circuit Ho. Separator
Write CDL Res ¥ Value [7 Size
Write CDL Cap (* Value C Area [ Size

Write CDL Diode ¥ fArea [v Perimeter
¢ Quote For .Include & Nonéy O O "

Help = oK Cancel
L= —

-24 -



Zeni Full Custom IC Design Flow Workshop

Step 14: Ok the Export Format form.
Step 15: Click the Tools->External Simulation. The External Simulation form appears.

Step 16: In Analysis&Controls section, fill out the circuit analysis type and/or control expression.
Here, we type the information as below.

— External Simulation -
Top Cellview:  INW1.invschermatic : :
Sirulator: spioe3 —r %R b %l _View Netist... |
Work Directony: Setup..

Analhsis & Controls

[*]

include hormedestinstallizenid 5. 2hredhat@iibanalogimodespicedou e ntépice ot
tran 10ns 100ns

[1]

[«] [+]
[ Parasitic RC

] Hela Fun ‘ Fun & Close | Close

Step 17: Please replace the location of modal file to the path you used.

Step 18: Before running simulator, you can also click View Netlist... button to view the netlist
generated by Zeni Schematic Editor.

Step 19: In External Simulation form, LMB click Run&Close button to call spice3 simulator and
run it. A ZTerm-spice3 form appears as below.
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— Zlerm — spice3 | -
Wworking Dir: Jromp

command: spice3 -r inv.raw -b iov.szpi

Zbarkt Abk: Moo Apr 10 17:10:03 2004

|>|_

Circuic: vipw

Warning: Fd = 0 iz lezz than w.
Warning: Fz = 0 iz lesz than w.
Warning: Fd = 0 iz lezz than w.
Warning: Fz = 0 iz lesz than w.
CP0 btime gince last call: 0.040 zeconds.

Total <CPU kEime: 0.040 seconds.
Current dynamic memoriy uzage 167934,
Dynamic memory limibt = -12897

7

T
*+ CTommand: spices3

*% Exit Tode: 0
T

ek ek e Ak ek e Rk ke ke kR ek R ok ek Rk Rk ok ke R
*r End

v SEOp AC: MOD Apr 10 17:10:04 2005

*v Time Pazt: 1iz3)

*v Time Ozed: 0.030000(2) —

kR Rttt Rkt =
<] [+]

Save Report File... Find... Intertupt... Close ‘
Done

Step 20: Close this Zterm.

Step 21: In Zeni Design Manager window, LMB click Tools->Waveform Viewer. The Waveform
Viewer window appears.

Step 22: In Waveform Viewer window, LMB click File->Open Plot, open file “inv.raw”.
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I waveform Viewer (vp0)
Hle View Marker Signal Group Utility Option Help |
Curfy
L
HE 2N s
| Gmupl + [ [cmd= | Delta
o]
—| Open |
Directory: ftimp _.| |
et-test 7 orhit-test [ ssh-KxalBBug [El inwv.raw
et-wangmy 7] orbit-wangmy 2] ssh-KKXhXKEJmF
et-wujun 3 orbit-wujun £ ssh-xXXolWlit
und [ ssh-KH3HyTaM [0 ssh-HKECZnZZK
[ ] wangmy 7] ssh-RKX4RWnla [ ssh-KRHgO7uTH
wijun [ ssh-KHIGOFaT [0 ssh-HKwgSwnhd
oot [ ssh-KR100KIC  (£7 wmware-wujun
= I
File name: |inv.raw Open
T Files of type: SPICE raw waveform files (*raw) — | Cancel |
—I/
N ol

Step 23: LMB click Signal->Add/Delete Signals.... Move valuable signals to In Group list.

— Add/Delete Signals -]
Group |ALL SIGNALS
Digital Signals
Mot In Group In Group

I E ;l I =
=

o — L
Analog Signals
Not In Group In Group

Ivdd! E | |in =
.- |
£

v1#branch out
vi#branch

£

o e o Pl |-
o Digital W Analog

i | oK | Apply | Cancel |

Step 24: Ok the Add/Delete Signals form.

Step 25: In Waveform Viewer form, you can see two signals overlapped. LMB click
Option->Custom->Analog Signal, turn on the Stack option to separate them.
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— Unit(a): inv (vp0) |-
Fle View Marker Signal Group Utility Option Help
£ [E) b (B (& bed (Bl e 20 o
Group | ALL SIGMALS * Cmd=> Delta

O in(v1.0040.00)
B out*1.0040.00)

time (time) (S) 0 Al 100n

In this section, we learned how to add stimulus to the input pins, and used spice3 simulator to
analysis circuit performance. Finally, we took a look at the waveform of inverter in the Zeni
Waveform Viewer.
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5.4. Layout Editing

Layout designer begins with a set of schematics and processes to build up a physical
representation of the circuit with Zeni Physical Design Tool (ZeniPDT). ZeniPDT is a fully
hierarchical multi-window editing environment. It supports physical implementation of custom
digital, analog and mixed-signal designs at device, cell and block levels. It also offers support for
physical design debug and verification by embedded physical verification tools.

In this section...
We will create two components of inverter, for time saving, other cells will be called from
library INV.
5.4.1. Start software (Jump if you have already started Zeni)

Step 1: cd $WORK-DIR
Step2: dmé&

Step 3:  The ZDMW will appear.

5.4.2. Design a layout of inverter

Step 4:  RMB click INV1 library and select “New Cell/View” submenu.

Step 5:  Fill out the New Cell/View form with the following information as shown in the figure
below.

Library Name: INV1
Cell Name: mpdiff
View Name: layout
View Type: layout

New Cell/View

Library Mame IR &

Cell Marre | mpdiff

Wigw Name | layout

Wiew Type  [Eyout S
1 He i | (0’8 | Cancel

Step 6: Ok the New Cell/View form, the layout editor window appears.
Step 7:  LMB click Options->Generic; modify spacing value in Display tab.
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Display‘ Editor | Verity |

Giricl Snap

H Spacing |0.050
Y Spacing (0.050
Aperturs  |0.050

Type (") Mone () Dot ) Line
Minor Spacing [0.050
Major Step |5

RALE PEALE PEALE

A k|4 k]|4k

Erightness |‘| 50

Step 8:  Save and close the Options form.

Step 9:  Zoom in the display area and LMB click Tools->Ruler or click V}

icon to draw
coordinate from the origin. Press “Esc” to terminate the command.

Step 10: Choose “cnt.dwg” from the Layer palette.

Step 11: LMB click Create->Rectangle or click [ icon to draw a rectangle from (0.2, 0.2) to

(0.7, 0.7). Current cursor coordinate is shown in the right bottom of layout editing window as
figure below.

4
. 0200 0.200]>
1 0200 F:IT 0. EIZIIZI

E|MOD|F|ED [FEADONLY =[O 2

A

Step 12:  Press “Esc” to terminate the command. The figure is shown as below.
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Step 13: Select the rectangle first, LMB click Advanced->Resize, the Resize form appears. Fill
out the form as the following figure.

— Resize -]
Size [0.200 B
[ To Anather Layer

Layer |rret1 ichergy Erowse...

Select Mode (% By Chject () By Arsa
Left |0.200 2] Right [1.700

Botiom  [0.200 (5| Top [0700
[ with Hiermrchy

Heln ‘ oK | Cancel |

AL IRALS

Step 14: Ok the Resize form. The layer “metl.dwg” is created automatically with enlarge 0.2
micron around the layer “cnt.dwg”.
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Step 15: Of cause, as Step 11, you can create the “metl.dwg” with drawing rectangle directly.

Step 16: In the same way, you need to create layer “pact.dwg” with the same size as “metl.dwg”.
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Step 17: LMB click Tools->Clear Ruler or click 3? icon to remove the coordinate. The
cellview “mpdiff” is shown as below.

I
Step 18: LMB click Design->Save or click 'I.! icon to save the cellview.

Step 19: LMB click Design->Close to close the cellview.
In the next steps, we will create another cellview: pmos_18.

Step 20: As Step 9: drawing ruler like figure below.
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Step 21: Choose “pact.dwg” from Layer palette.

Step 22: LMB click Create->Rectangle or click L1 icon to draw a rectangle from (1.3, 1.3) to
(3.9, 3.2).

Step 23: Choose “gpo.dwg” from Layer palette.

Step 24: LMB click Create->Path or click_l_ icon, a Create Path form appears. (If the form

doesn’t appear, please press F3 to wake it up. Or, turn on the option
Options->Generic->Editor->Auto Popup Form)

Step 25: Fill out the form with the information as shown in the figure below.

— Create Path -]
Snap Mode (o Any () Diagonal ) Orthogonal 0 XY ) Y¥ O L4585 ) 450 ) Routing
Wickth 0.350 B
End Type (") Extend (& Truncate () Round
Cifset () Left (o) Center () Right
Yia Place (@ Single ) Cross O Aray
Auto Adjustrment [
T Help Hide | Default | Aol | Cancel

Step 26: Draw a path from (2.6, 3.4) to (2.6, 1.0) with “gpo.dwg”. Double click to terminate this
command.
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Step 27: LMB click Create->Instance or click iF icon, Create Instance form appears.

Step 28: Fill out this form as shown in the figure below.

— Create Instance ]
Library Mame [NV Browse...|
Cell Namre | rrciff
Wigne Marme |Iaynut
Instance Marme |IEI
Roiws |2 2| Detia v |0.000 B
Colurnns E 2] Detta 3¢ [0.000 B
Wlag nify |1.000 B
Rotats @ RO R90 () R180 () R270
Mirror [ KMiror [ % Miror
Feference Point (& Origin () Left-Bottorn Cormner

Help | Hide Default Apply Cancel | |

Step 29: Move the cursor to layout editing area.

Step 30: An instance array (2 instances) is attached to the cursor. LMB click on point (1.3, 1.3) to
place these instances.

Step 31: LMB click on point (3.0, 1.3) to place these instances again.
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Step 32: Press “Esc” to terminate the command.

Step 33: Create a rectangle from (0, 0) to (5.2, 4.4) with “nwell.dwg”.

Step 34: Clear the ruler.

Step 35: The cellview “pmos_18" is shown as below.

Step 36: Save and close the cellview.

For time saving, we will call the other cellviews from library “INV” to finish the “inv” cell.

Step 37: In ZDMW, RMB click the cell “inv” in library INV1 and select “New View” submenu.

Step 38: Create layout view for cell “inv”.

Step 39: Draw ruler as figure below.
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Step 40: LMB click LF| icon to add instance of cell “pmos_18".

— Create Instance -]
Library Name  [INV1 Browse...|
Cell Marme |pn'-:|s_1El

Yigw MNarme |Iay\:\u1

Instance Mame |IEI

Rows [1 2] Detta ¥ |0.000 [2]
Colurns K %] Detta % 0.000 [zl
Wlagnify |1.000 [Z]
Rotate RO RI0C RISO O R270

Mirrar [ ¥ Mirror [ % Mirror

Reference Point (& Origin (O Left-Botiom Cormer

Help ‘ Hide: Default | Bpply | Cancel ‘

Step 41: Move the cursor to layout editing area and LMB click on point (0, 9.5) to place the
instance of cell “pmos_18".

Step 42: As Step 40:, add instance of cell “INV.nmos_09.layout”.
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Step 43: LMB click on point (1.3, 4.3) to place the instance of cell “noms_09”.

Step 44: Choose “gpo.dwg” and create a path from (2.6, 10.5) to (2.6, 5.8) with 0.35um width.

Step 45: Choose “metl.dwg” and create a path from (3.45, 10.8) to (3.45, 5.5) with 0.35um
width.

Step 46: Create instance of cell “mpoly” from library “INV” and click on point (1.7, 7.65) to put
it.

Step 47: Create instance of cell “m1m2” from library “INV” and click on points (1.7, 6.75) and
(3.0, 7.65) to put them.
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Step 48: LMB click Create->Label or click A icon. The Create Label form appears.

Step 49: Fill out the form as figure below.

— Create Label \ - J|
Label |IN
Height |1.000 2]
Crient @ RO ¢ RIO O R180 () RZ7O O WX O MY O MXRI0 O MYRI0
Justify Bottom Left|
[ Mare S=ttings
Nurrier |1 B
Prefix [1 o] Preficsten |1 B
Postlix [ [2] PostlixStep |1 E
Randomfic |1 2] RancomixStep |1 B
RandarrfixPos | -1 B
X Spacing |10 ¥ Spacing 1.0
PreFrame @ _ OO J0=_ =011
PostFrame O[O 0= =00 1
FanFrame O[O = =00 1

Help ‘ Hicle: Default ‘ Apply | Cancel

Step 50: Move the cursor to the layout editing area, the label “IN” is attached to the cursor.

Step 51: Click on a point inside of the instance of cell “mploy” to make sure the symbol “+” is in
instance of cell “mploy” area.

Step 52: In the same way, add label “OUT” inside of the instance of cell “mim2”.
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Step 53:  Choose “metl.dwg” and create a path with 4um width , and start from (0,15.2) to (5.2,
15.2).

Step 54: Choose “metl.dwg” again and create a rectangle from left bottom point (1.3, 12.6) to
right top point (2.2, 13.2). The figure is shown as below.
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Step 55: Choose “nwell.dwg” and create a rectangle from (0,13.9) to (5.2, 17.2).

Step 56: Add instance of cell “mndiff” from library INV with one row and two columns.

— Create Instance -]
Librang: Marme |IN“\-r Bmwse...|
Cell Name | gl
YWigw MNarme |Iay0|_|t
Instance Mame |I6
Rows |1 2] Detta ¥ [0.000 B
Calurins |2 2] Detta 3¢ [0.000 B
Magnify |1.000 B
Fatate ® RO R20 () R180 ¢ R270
Iirrar [ H Mirnar [ Mirror
Reference Paoint (% Origin () Left-Bottorn Corner

Help | Hide Default | Aoply | Cancel ‘ [

Step 57: LMB click Hide and put the left bottom of the instance array to point (1.7, 14.75).

Step 58: Choose “metl.dwg” and create label “vdd!” that font height is 1.0 in “metl.dwg” area.
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Step 59: Move cursor to “metl.dwg” area and press “space” key in your keyboard, the current
valid layer will be changed to “metl.dwg” automatically.

Step 60: In “metl.dwg”, create a path with 4um width, and start from (0,2) to (5.2, 2).

Step 61: In “metl.dwg” again, create a rectangle from left bottom point (1.3, 4) to right top point
(2.2, 4.6).

Step 62: Add instance array of cell “mpdiff” from library INV1 and put the left bottom of
instance array to point (1.7, 1.55).

Step 63: Choose “metl.dwg” and create label “gnd!” whose font height is 1.0 in “metl.dwg”
area.

Step 64: Ok, the whole layout cellview “inv” is created as figure below.
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Step 65: Finally, clear the ruler with clicking

In this section, we learned how to create path, rectangle and instance in order to design a layout
cellview of inverter. Hope you’ve got it.
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5.5. Layout DRC

Design Rule Checks (DRC) is run on a layout to check for spacing and construction violations that
may have been introduced during layout. The Zeni DRC tool can be run interactively or in batch
mode with library database and GDS format.

In this section....
We’ll run Zeni DRC on a purposely flawed layout and investigate the tools available to find,
display, and manage layout errors found by the tool.

5.5.1. Start software (Jump if you have already started Zeni)
Step1: cd $WORK-DIR

Step2: dmé&
The ZDMW will appear.

5.5.2. Open the design

We’ll use a layout of inverter which was created by yourself just now.
Step 3:  In the ZDMW, from left to right, LMB click on:

INV1

inv

layout (double-click to open the layout cellview)

The layout cellview of inverter is opened as shown in the figure below.
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5.5.3. Run DRC from the User Interface

Step4: LMB click Options->Generic command, and modify the Verify->Working Path to
“/tmp” or using “Browse” to set any directory you want. The figure is shown as below.

~ optons ||

Displayl Editar  “erify ‘

Warking Path |a"trrp Browse... ‘

Step 5:  Save and ok the Options form.

Step 6: LMB click Verify->Layout Verification, a Layout Verification form appears.

Step 7:  Select “Zeni Veri” in “Tool” dropdown list.

Step 8:  Fill out the Command field with “$Zeni-install-path/demo/tutorial/INV_demo/inv.drc”.
Here, $Zeni-install-path is Zeni install path.
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Step 9:  You can also click “Edit” button to view the command file.

Step 10: Verify the content of the “Layout Verification” form as below.

— Layout Verification

Tool Zeni Yeri S |

Fun Mode ® Background ) Foreground
[+ Load Report Autorratically

Area
Let  [0.000 2] Right |5.200 Bl
Bottom [0.000 [2] Top [17.200 2]

[T Custorn Owoemtions

LvS | FER| e

Command File |.-"horre.-‘best-’|nsiall.-"zeni46.ﬂ1 fredhat@idemotutorial AINY_demodnv.dre Browse. .. Edit...

Schematic Priman: |

Schematic MNetlist |

1 Help Ok,

Step 11: Click “OK” to start the DRC job. “Background” makes the DRC job running in
background process, for larger DRC job, it’s useful for you to do other tasks while a DRC is
running. “Load Report Automatically” loads DRC results automatically when the DRC job is
finished. If you don’t set the “Load Report Automatically” on, you should load DRC results using

“Verify->Load Report” when the DRC job is finished.

Step 12: The “Zterm-Idc” form appears as below.
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— ZTerm — ldc |‘\4J
crking Dir: fhame3fenginefyangigsflib
Cammand: ldc /hanestest/installsezenid6. 01/ redhat?rdemo/tutorial /1IN demofinv dre -2 -library INV] -primary ime
Start At: Mon Jun 12 14:38:34 2006

LDC PROCEDURE BEGIN HERE
Date: Mon Jun 12 14:38:35 2006 ===

AR AR AR A AR AR AR AA AR R AR RAARE AR

Campiling fhamestest/install/zenidf.01/redhat9/demo/tutorial fINY damo/inv.dec .
tline 14: SYSTEM = ZENI2003
Note! SYSTEM has beed specified to ZENI2003 Ignore current one

#line 15: LIBRRRY = INV
Note! LIERARY has been specified to: INVl. Ignore current one.

*line 16: PRIMARY = imw
Note! PRIMARY has been specified to inv. Ignore current cne.

reviewing . ..OK!
checking license OK.

Getting data ...

Flattenning LATOUT . =]

1 [ i

Save FeportFile... Find... Imterrupt... | Close

[Pone |

Step 13: Close the Zterm.

5.5.4. Examine and Browse the DRC Violation

Step 14: If the “Load Report Automatically” is off in the “Layout Verification” form, click
Verify->Load Report to load the DRC violations. Notice the DRC result file “inv.rpt” is saved in
the working path that you defined. In this case, the file is saved under directory “/tmp”. Make sure
the “File Type” is Zeni Veri and click “OK” to load the DRC violations.

— Load Report -
File Marme |r’frrp.-’|nu.rpt Browese..
File Type Zeni Veri ¢|
Errar Limit {1000 2]

Merge Objects [

1 Help Ok, | Cancel ‘ [

Step 15: LMB click Tools->Browse Marker, the Browse Marker form appears.

Step 16: The form is divided into two halves. The left half of the form lists the verification tools,
that is, Zeni can load the DRC result of other EDA verification tools, such as Dracula, Calibre and
Hercules. The right hand section lists all DRC violations using verification tool listed in the left
side. In this case, there is one DRC violation only.

Step 17: It’s better move the “Browse Marker” form to right bottom of your screen so that you
can view the whole layout view without overlap.
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Step 18: LMB click the DRC violation “EXT MET1 LT 0.50 OUTPUT err9 01”, the related DRC
error is displayed in layout editing window with a white marker. The figure is shown as below.

¥ - PP

— Browse Marker
Cellvigw: 1NV inw. laypout

4

I 2] ]

4 |
Display terrs Step| | All | —=] @&l 1)

[ Show All [T Blink @ ZoomTo 1 [ A

I Heln Fit View | Cancel

Step 19: This DRC violation means the external spacing of “metl.dwg” layers should be more
than 0.50 micron. Now in this layout view, the spacing is 0.4 micron. So you need to enlarge the
spacing by moving the instances of cell “mpoly” and “m1m2”.

Step 20: Move the instances of cell “mpoly” and “mim2” 0.1 micron to the left. The below
figure shows the spacing between two layers of “metl.dwg”.
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Step 21: Save this cellview and re-run DRC , you can find there is no DRC violations.

In this section, we learned how to use Zeni DRC tool to run DRC check, display and examine
layout errors found by the DRC. Hope you’ve got it.
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5.6. Layout LVS

Layout-versus-Schematic verification is used to compare the circuit captured and simulated in the
schematic editor with the circuit captured in the layout editor.

Zeni tool performs a circuit extraction on the layout firstly. The layout is examined, and then
device structures and the connections between them are identified. From this a netlist representing
the circuit found in the layout is generated. A second netlist is generated from the schematic. If
there is some differences compared with the netlist generated from layout, Zeni LVS tool will find,
display, and manage correction of the errors.

In this section...
We will use interactive LVS to do isomorphic comparison between the layout cellview and
schematic cellview of inverter. And use graphic LVS debugger-LDX to find and display the
layout error.

5.6.1. Start software (Jump if you have already started Zeni)
Step 1: cd $WORK-DIR
Step2: dmé&
Step 3:  The ZDMW will appear.
Step 4:  In the ZDMW, from left to right, LMB click on:
INV1
inv

layout (double-click to open the layout cellview)

The layout cellview of inverter is opened as shown in the figure below.
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We’ll use this case to compare its layout netlist with its schematic netlist to examine whether they
are isomorphic or not.

5.6.2. Export cdl netlist from schematic cellview

Step 5:  Open the schematic cellview “INV1.inv.schematic”.
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— Schematic — INV1 .inv.schematic | -]
Design  Winclow  Acdd  Edit Select  Hiemrchy Cellview Page Check  Tools  OptionsHela
b@iéiéAyT%Tﬁ“m#M”‘%‘ﬁ‘HHMD/&.O
e R e i i i i e T e i iR 0 1 B4

@ | e

B |

E-| 1

:‘fg: “

2 C

@ > [Crrdz [S=lect: O

- ° ﬂ|C|icktDselect; RE: repeat last action. P 1.50 [r: 050

. o moDIFED [FEADONL Y H= O

Step 6: LMB click Options->Export Format->Netlist. Turn off the option “Ground As 0”, and
turn on “Global Net Support”. Turn off “Flat Netlist”. The figure is shown as below.

Netlist | HDL | Header | Fonmat |

Powrer Hames |vdd VDD
Ground Names  [gnd GND

Ground As 0
(Gluhal Het. Support I?)

Display Pin Info [ CDL PFin Separator [«

Bus Delimiter o <> 1 O}
Float Net Prefix  [float
Evaluate AEL [+
Print Suffix 1 Mo (= Yes
¢ Fat Netlist T_Ddircuit No. Separator [:
Write CDL Res [ value [+ Size
Wnte CDL Cap (o) Value () Area [ Size

Write CDL Diode [+ frea [+ Penmeter

Quote For .Include () None @ "

Help S (0] 4 Cancel
L= |
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Step 7: Ok the form.

Step 8: LMB click Tools->Export Netlist. Fill out the form with the following information as
shown in the figure below.

Nl ExportNetlist i

File Type CDL [ S | Format Settings...
File Name fimpfinv.cdi| Browse...
Config View
View Name List |verilog schematic spice cdl spectre verilog vhdl xt1-1
Skip Lbraries
Skip Cells Below

[ Hierarchy [+ From Top Cell

[ Parasitic RC [ SPICE Deck

[~ VAthout .EMD Card [~ Accept Open View
[ Display Result

I_Help [+ | oK I Cancel

Step 9: Ok the form. The cdl netlist is created in a text editor window. Close this window.

5.6.3. Run LVS from the User Interface

Step 10: Open the cellview “INVL1l.inv.layout”. (Jump this step if this cellview have been
opened.)

Step 11: LMB click Options->Generic command, and modify the Verify->Working Path to
“tmp” or using “Browse” to set any directory you want. The figure is shown as below.

~ optons ||

Displayl Editar  “erify |

Warking Path Ia"trrp Elrowse...l

Step 12: Ok the Options form.

Step 13: LMB click Verify->Layout Verification, the “Layout Verification” form appears.

Step 14: Select “Zeni Veri” in “Tool” drop-down menu.

Step 15: Fill out the Command file with “$Zeni-install-path/demo/tutorial/INV_demo/inv.lvs”.
Here $Zeni-install-path is Zeni install path.

Step 16: You can also click “Edit” button to view and modify the command file.

Step 17: Turn on “Custom Operations”.
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Step 18: Type “inv” and “/tmp/inv.cdl” respectively in LVS card. The figure is shown as below.

— Layout Verification E
Tool Zeni Yeri =

Cornrmand File |ﬂ10rrerhestl’|nstallfzeni46.ﬂ‘lfredhaigs‘den'oﬁutorialﬂNV_den'o.l’lnu.lvs Browse. . Edit...
Run Madls {® Background () Foreground

]

[« Load Report Automatically

Area,
Lett  [0.000 2] Right|5.200 [zl
Botiorn |0.000 [2] Top [17.200 B

[ Custorn Oxertions

LvsS | PE  |Partial PE |

Schermatic Prirarny |inv

Schematic Metlist |.-"[rrp.-’| ol Erowse...

] Hela Tk | Cancel

Step 19: Ok the form.

Step 20: The “Zterm-Idc” form appears as below.

—| ZTerm — ldc | i

Morking Dir: /hame3/engine/yangigslib -
Camnand: lde shomestestfinstallszenidt. 01/redhatb/demo/tutorial /ING demofinv. lvs -z —library INV]l —p
Start At: Mon Jun 12 15:58:19 2006

HAAAAAE AR AR AR AR AR R R R

E LDC PROCEDURE BEGIN HEEE R
*== Date: Mon Jun 12 15:58:20 2006 ===

HAAAAAE AR AR AR AR AR R R R

Campiling shamestest/installszenidt. 01/redhat%/danostutorial fINV demo/inv. lvs . ..

#line 23: SYSTEM = ZENI2003
Note! SYSTEM has beed specified to ZENIZ003. Igmore current one.

#line 32: FRIMARY = inv
Note! FPRIMARY has been specified to inv. Ignore current one.

#line 33: PRIMARYVIEW = layout
Note! PRIMARYVIEW has been specified to: layout. Ignore current one.

#line 34: library = INV
Hote! LIBRARY has been specified to: INVl. Ignore current one.

#line 36: SCH-NETLIST = jtmp/inv. edl
Note! SCH-WETLIST has been specified to: inv.odl. Ignore current one.

tline 37: SCH-PRIMRRY = inv
Note! SCH-PRIMARY has been specified to: inv. Ignore current one.

4 | 2

Sawe Aeport File... Find... Imt=rrupt... Close |

[Dane | [
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Step 21: In the end of this form, you can find the text looks like the text below; it means the two
netlists are isomorphic.

3EEE G EEEEREEEEEEEEEAREEREREEERERERAEREEEREEEEEEEEE
ERER The two netlists are isamorphic. EREER
BEREEREEAEEEEREEREEREEAEEEEREEREEREEAEEREREEREER

Loading schematic table ... done
Loading layout table ... done
Start parameter or substrate checking ...

el clelelepeleleyeleleleleleleleleleleqeleleyelelelelelelelelelelepeleleyeleelelel elelelelelehelcleye]
RREER Device substrate iz in consistence AEE
AREER Device subtype is in consistence BEE

BEARAEREERRAAREAARAREEARAREERARRARREAARAREEARERRERRQARE

utputting ...

done!

Step 22: Close this form.

If you have much time, we’ll purposely generate an error in following steps. For data safety, we
will save a copy of this layout.

Step 23: Open the cellview “INV1.inv.layout”.

Step 24: LMB click Design->Save As.

Step 25: Fill out the form with the following information.
Library: INV1

Cell: invlvsok

View: layout

Step 26: Ok the Save As form.

Step 27: In “INV1.inv.layout” cellview window, click on the layer of “gpo.dwg” and delete it by
press Del key. The cellview is shown as below.
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Step 28: Save the cellview.

Step 29: Run LVS again as above steps.

Step 30: Close the “Zterm-ldc” window.

Step 31: LMB click Verify->LVS Debugger. The LDX form appears.

Step 32: Type “lvsprt.lvs” to Error File. Where the prefix of “lvsprt.lvs” is defined in
“inv.lvsfile , just is “PRINTFILE = lvsprt”. You can also define it to what you want.

Step 33: LMB click Load button in LDX form.

Step 34: There are 2 unmatched objects.

Step 35: Double click the first item. The related information is displayed as below.
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Step 36: Respectively MMB (Middle Mouse Button) click on the node “5” in “Schematic Node”
and “Layout Node”, a popup menu appears. Select “Show Node” in this menu, the two schematic
topologies that are extracted from schematic cellview and layout cellview are shown as below.

Layout Node Wir
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Step 37: The left schematic topology is extracted from the schematic cellview, another is
extracted from layout cellview. Comparing both figures, you can clearly see that a NMOS is lost
in right figure because a wire which connects two gates of PMOS and NOMS s lost.

Step 38: At the same time, the layout cellview window appears at the top of screen and the error
markers are displayed in this cellview.

Step 39: Respectively MMB click on the node “5” in “Schematic Node” and “Layout Node”,
select “Show Error” from popped up menu. The schematic cellview and layout cellview are
automatically opened, and the error marker is clearly added to each cellview.
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In this section, we learned how to run ZeniLVS in interactive mode. With the assistance of LVS
debugger- LDX, we clearly found the layout error. Hope you’ve got it.
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6. Command Exercises

This chapter introduces the usages of most menu commands. These commands are important or
are used frequently. After each exercise you will understand the commands deeply.
Currently, commands in the following tools will be introduced.

® Design Manager

® Schematic Editor

® Symbol Editor

® Layout Editor

6.1. Design Manager

6.1.1. Import demo library “INV” (Jump if you have already

imported)

Step 10: In ZDMW, LMB (Left Mouse Button) click Tools->Library Path Editor. The Library
Path Editor form appears as below.

IC*d Library Path Editor = (=P
File Edit Wiew Help

fhomefyangjg/LIB/zeni.lib

ame |Path |
digital /home/yangjg/z4/lib/digital

basic /homejyangjg/z4/lib/basic

sheet /homefyangjq/z4/lib/sheet

vgate /homefyangjg/z4/lib/vgate

[l
U
[l
[0 spice /home/fyangjq/z4/libjspice
]
U

analog /homejyangjg/z4/libfanalog

[<] [*]
Double-click to edit an item

L -

Step 11: In Library Path Editor form, LMB click Edit->Add.

Step 12: In Add Library form, click “Browse” to choose INV library under the path
$ZENI_INSTALL_PATH/demof/tutorial/INV_demo.
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Step 13: Ok the File Selection form. The Add Library form looks like below.

B4 Add Library
IMNY

fhome/yangjq/z4/demojtutorial/INV_demoyI NV

b Library Path Editor

File Edit Wiew Help
fhomefyangjg/LIB/zeni.lib

Hide |Name |Path |
INV  fhomefyangjg/z4/demoftutorial/INV_demo/INV

digital /home/fyangjg/z4/lib/digital

basic fhomefyangjq/z4/lib/basic

sheet fhomefyangjg/z4/lib/sheet
spice  fhomefyangjq/z4/lib/spice
vgate /homefyangjq/z4/libjvgate

Oogooooon

analeg fhomefyangjg/z4/libfanalog

[«] 2 [+]
Add librany "INV

L -

Six library definitions in red are System Library that provided by Zeni tool package. You cannot
modify them. Normal Library is in black color.

Step 15: In Library Path Editor, LMB click File->Save.

Step 16: Exit this Library Path Editor by File->Quit.

You can find the demo libraries “INV” is displayed in the Library List of ZDMW.
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[ Zeni Design Manager; = =
File Edit Tools Windows Help
[= | i
mdE0L

|Librar\r V| | Cell v View v

analog 2006.05.31 13:40 r— inv 2006.06.05 04:12 r— layout 2006.06.06 17:07
basic 2006.05.31 13:40 r— mlmz2 2006.06.05 04:12 r— schematic 2006.06.05 04:12
digital 2006.05.31 13:40 r— -| mndiff 2006.06.05 04:12 r— |-| symbol 2006.06.05 04:12
(1N% 2006.06.06 16:08 r—  ([ART i3 2006.06.05 04:12 r— |

sheet 2006.05.31 13:41 r— mpoly 2006.06.05 04:12 r—

spice 2006.05.31 13:41 r— nmos_09 2006.06.05 04:12 r—

vgate 2006.05.31 13:41 r— pmos_18 2006.06.05 04:12 r—

Library: INV Cell: inv View: layout i

6.1.2. Copy library

Step 1:  Select library INV in Design Manager Window, click middle/right button and choose
“Copy” command from popup menu.

Step 2:  Copy “INV” to “INVtest” in your working directory.

From

Library INY

Path {home/yangjg/z4/demo/tutorial/INV_demo/IN
To

Library INVtest

In Directory | /home/yangja/LIE/ | ‘

Update Instances | Only For New-Copies ‘

o ][ oo |
= =

Step 3: Ok the form.

6.1.3. Exercises

Exercise - 1 Difference among “File->Refresh Library”, “File->Refresh Library List” and
“File->Refresh All”

-63-



Zeni Full Custom IC Design Flow Workshop

In File menu, there are three commands relate to refresh design. The difference among three

commands is as below.

® Refresh Library only refreshes selected library.

® Refresh Library List reloads all libraries recorded in file “zeni.lib”. It only re-initializes

library name, time created and access permit.

® Refresh All reloads all libraries recorded in file “zeni.lib”. It re-initializes library list,

cell group list, cell list, view list and design hierarchy.

Note:

Command Refresh All will spend much time to create hierarchy information for all libraries.

Exercise - 2 File->Options->General

Personal

[+ List Design Status

Waming Beep 1 On
Open Viewport (") Raise
Max Message Lines m
Show Hierarchy Depth

(o) Top To Bottom

" Self-Defined |1 =

Text Editor

(w1 OFf
(e Hew

|xterm -T %as -exec vi %S
Text Editor For Read-Only

|xterm -T %s -exec vi -R %S
HTHL Viewer

|muzilla Yos

Help | 0].%

Cancel

L=

This form provides global options during design.

® List Design Status The option controls whether "created time and access permission”
list is displayed in Design Main Window or not. Not display as default.
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o d Zenl Design Manager
File Edit Tools Yindows

EBWgEOL

created time and
IJhrar'f - | dcCess pernssion C
analog 2007.011813:40ry |
basic 2007.01.08 15:50 r-
digital Z007.01.06 15:90 r-
hdrc_demo [2006.10.09 10:27 r-
sheet 2007.01.08 15:50 r-
spice 2007.01.08 15:50 r-
vgate 2007.01.08 15:50 )

Warning beeps

-On: DM beeps when warning or error message appears in Design Manager.

Open Viewport

- Raise: If you open a view, but the view had been opened, DM will raise the opened
window to the top of the screen for convenient working on it.

-New: DM will open a view in a new window no matter whether the view had been
opened.

Max Message Line specifies the maximum number of message displayed in Design

Manager Window. These messages include Note, Warning and Error.  0~10000 is valid.

Show Hierarchy Depth specifies the limitation of displaying hierarchy depth in

Tools->Show Tree form. Please refer to Exercise - 6 Tools->Show Tree on page 68.

-Top to Bottom displays full hierarchy of design.

-Self-Defined depends on user-specified depth. 1~100 is valid.

HTML Viewer specifies the viewer to show Zeni online manual. “netscape %s” is

default. You can also modify it according to Operation System you used, for example,

“mozilla  %s”.

Exercise - 3 File->Key Mapping

This command lets you define the bindkey as you like.

Do the following steps to add bindkey ‘s’ to “Save All” command.

Step 1:

Step 2:

In “Key Mapping” form, please turn on Classical option and double click item
“/File/Save All ™.

In “Edit Key Item” form, press “s” and ok the form.

-65-



Zeni Full Custom IC Design Flow Workshop

%  Key Mapping x|
Action Key =
Delete One ltem «<Control=Delete
fFlefHew/Library...

fFle/Hew /CelliView...
fFle/Hew /Cell Group...
fFilefOpen

fFlefOpen {Read-Only)

fFilefSave All

fFilefRefresh Library > _ Double click

LY Edit Key Item x

fFilg

/Fild Shortcuts |s Clear | Default |

fFilg

”_—“EL oK I Cancel |J

FFIlE e oo oy T

IFle/lmport/LEF... |;|
Style () Elegant & Classical load.. | Savess.. |

Help Save Default | Apply Close | |

Step 3:  Save and close the “Key Mapping” form.

Exercise - 4 Edit->Delete

This command lets you delete an item you selected on Design Manager Window such as library,
cell-group, cell and view.

Here, we suppose you selected a library “INVtest”, click right mouse button on the library name,
choose “Delete” from popped up form, the Delete Library form appears.

4 Delete Library, '8_
‘Not Delate v‘i ‘Delete v‘i
analog INVtest
basic

- ;

digital Zl | —=> g
INW

sheet e

spice L |

voate Z Z
= H Select| |“' H Select|

|' Delete from disk )

M,

Help | Apply ‘ | OK ‘ | Cancel ‘J

The selected library “INVtest” is automatically added to “Delete” list. Of cause, you can use

—a

button to add the libraries you want to delete to “Delete list”.
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Note:

At the left bottom of the form, there is an option Delete from disk.

® Turn on this option, remove this library definition from “zeni.lib” and really delete it
from disk.

® Turn off this option, only remove this library definition from “zeni.lib”. The library data
is still in disk.

Exercise -5 Edit->Cell Group
This command lets you categorize all of cells as you like. Each cell group can contain sub-group.

Step 1:  Select the library INVtest, click middle/right button and choose “New Cell Group”
command from popup menu.

Step 2:  In New Cell Group form, fill out the information as the figure shown below.

v [ x

Group Name | mos

Cells

[+]

‘Nut In Group v| ‘In Group v|

inv nmaos_09
mlma2 pmos_18

mndiff

mndiff hd hd

Sub Groups

Mot In Group V|— ‘In Group * [ —

o ][ cmer |
= =)

Step 3: Ok the form.

Step 4:  In Design Manager, Cell Group list is shown automatically.
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hd Zeni Design Manager

File Edit Tools Windows Help
béBEOs

|Lihraw vl | |CeIIGraup | |Ce|| - | |View -

analog 2006.05.31 1 | .Everything nmos_09 2006.07.16 1

basic 2006.05.31 1] | .Ungrouped pmos_18 2006.07.16 1

INV 2006.06.06 1 g g

INViest 2006.07.16

sheet 2006.05.31 1

spice 2006.05.31 1

vgate 2006.05.31 1

Library: INVtest y

In the cell group list, there are 3 groups “.Everyting”, “.Ungrouped” and “mos”.
® “Everything” is a default cell group, it contains all cells of current library.
® “.Ungrouped” is also a default cell group; it only contains those cells that are not in any
group.
® “mos” is created by yourself just now.

Step 5: Click icon to hide the Cell Group window.

Exercise - 6 Tools->Show Tree
This command shows the hierarchy information of a cellview.
Step 1:  In DMW, from left to right, click INV, inv and layout.

Step 2:  Click middle/right button at layout cellview and choose “Show Tree” from popup menu.
Show Tree form appears as below.

hd Show Tree '!_

Library |INW Browse...

Cell inv

View |layout
[#] Downwards [ ] Upwards:

=

In this form, two important options need to be paid attention to.

Help Ok Cancel

=J
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® Downwards only shows the cellviews that are referenced by current cellview. We called it
top-down style.

® Upwards only show the cellviews that reference current cellviews. We called it down-up
style.
If you turn on both two options, DM shows both styles.

)
Note:

If you turn on Upwards option, it spends much time to create hierarchy information for all
libraries.

Step 3: Ok the form, the hierarchy tree window appears.

o d Hierarchy Tree - ]

File  Wiew Help

Downwards

INV.m1m2.layout
INV.mndiff.layout
INY. mpdiff.layout

INV.mpoly.layout
= INV.nmos_09.layout
INV. mndiff.|ayout
= INV.pmos_18.layout
INV. mpdiff.layout

L =

In this form, use View->Expand or View->Collapse to open or close the hierarchy tree; use
File->Save to store the hierarchy tree information to a text file.

Note:

Showing hierarchy information depth depends on option File->Options->General->Show
Hierarchy Depth. Please refer to Exercise - 2 File->Options->General on page 64.
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6.2. Schematic Editor

6.2.1. Import demo libraries

Please refer to 6.1.1 Import demo library on page 61 to import demo libraries “Adder” and
“ViewBind” from “$ZENI_INSTALL_PATH/demo/SE” to Design Mananger window.

6.2.2. Create a new library

Step 1:  Select File->New->L.ibrary to create a new library “Labl” in your working directory.

Hame |Lab1
In Directory |mumefyangjquIB Browse...
Technology

(_ Attach To Lbrary  4HD

(") Copy From Library AHD

" Load From File | Browse... ‘ Default‘

Step 2: Ok the form.
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6.2.3. Basic Exercises

Exercise -7 Difference among “Design->Check and Save”, “Check->Current Cellview” and
“Check->Hierarchy”

® Design->Check and Save checks and saves current cellview.

® Check->Current Cellview only checks current cellview.

® Check->Hierarchy checks all schematic type cellviews listed in View Name List in the
hierarchy. About View Name List, please refer to Exercise - 28 Options->Editor on
page 91.

View Mame List |ver‘ilug schematic spice cdl spectre verilog

Ref. Libraries |hasi[: sheet analog vgate [«
( [+ Skip All Unwrtable Cells )
Save Action Auto. Save = |

Help - (1] 4 Cancel
[ ;

The option “Skip All Unwritable Cells” used to un-check the cells which you have no write
permission.

If the circuit has error, warning and error markers would be shown in the corresponding position.
You can use Check->Find Marker/Delete Marker/Delete Markers to find each marker or delete
them.

Note:

For "save" the schematic operation, system will create a file "schematic.dat.timestamp"
automatically under the path “library_name/cell_name/schematic_name/current” This file only
contains a number. Notice that any modification after you “save” one schematic, even you move
one line, the number in "schematic.dat.timestamp"” will be changed after the second “save”
operation; but if you don’t do any modification between two “save” operations, the number in the
file will not be changed.

For "check" the schematic operation, system will also create a file "netlist.dat.timestamp"
automatically under the path “library_name/cell_name/schematic_name/current”. This file
contains a number too.

To export netlist after checking, the two numbers in "schematic.dat.timestamp” and
"netlist.dat.timestamp"” must be the same. Otherwise, netlist can’t be exported. If “save” and
“check “at the same time, or there is no modification on the schematic between the two operations
“save” and “check”, two numbers in the two files will be the same. Then system exports netlist
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successfully. So, you'd better use "check and save" command to check and save current cellview.
For hierarchical check, it is simple because “Check Hierarchy” form has an option "Save Action”,
you can set it to “Auto.Save” in order to automatically save full hierarchy cellviews while
checking. “Check Hierarchy” form is shown as figure below.

b Check Hierarchy x

Views Mame List |verilug schematic spice cdl spectre verilog

Ref. Libraries |hasic sheet analog vgate [«
[+ Skip All Unwritable Cells

Save Action C_ Auto. Save j - |

Help = OK Cancel

L=

Exercise - 8 Design->Component Property

This command lets you add parameters to this cell as component parameters. When this cell is
referenced by another cell, you can modify these parameters value according to different
instantiation. A cell should have and only a set of component parameters. So these parameters will
be inherited by another schematic cellviews and symbol cellviews of this cell.

Do the following steps you can understand it more details.
Step 1:  Open the “INVtest.inv.schematic” cellview.

Step 2:  Select Design->Component Property. In Component Property form, there are 4
parameters with default value. .

Add Delete Modify Sort
Name WValue
wp 1.8
wn 0.9
In 0.5
Ip 0.5
Help Copy From... | | OK Cancel

Step 3:  Click Modify button to modify In and Ip to 0.35.
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Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

Step 11:

Step 12:

v d Modify Prope x

wp. AEL=1.8
wn: AEL=0.9
In: AEL = 0.5
Ip: AEL = 0.5

[«] A

Name |In

Type AEL *

Value 0.35
Range
Unit Normal *
[] Read Only
Help ‘ | Modify | ‘ Close

L J

Close the Modify Property form.

Ok the Component Property form.
In Design Manager window, select library “Labl”.

Click middle/right mouse button and choose “New Cell/View” command from
popup-menu.

Fill out the information in New Cell/View form as the figure below.

Bnewceyiew R

Cell Name | cdf

View Name |schematic

-

L Help OK Cancel

=J

Ok the form.

In “Labl.cdf.schematic” editor window, select Add->Instance or click icon

In Add Instance form, use Browser to select “INVtest.inv.symbol”.

Add Instance form pops up as below. The ellipse line marks Component Property
(parameters) of cell “inv”. Of cause, you can modify these parameters value with Local
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Value in this form.

4 Add Instance %)

Library Name | INVtest Browse...
Cell Name inv

View Name symbol | b
Instance Names

Rows 1 l%' Cols | 1 l%'

Rotate RO =
Magnify 1 l%'
Name | Master Value. Local Value

1.8 18 T~
0.9 Y

\K 0.35 0.35 /
Ip 35 035_—

Help & Hide Cancel

= =

Step 13: Move the cursor back into the Schematic Editor window, right-click mouse to rotate the
instance outline. Left-Click mouse anywhere in the schematic editor window to place
this instance.

ﬂ_‘_
=
=
=
w0

Step 14: After placing this instance, select Edit->Property or click icon to see this instance

property. You can also modify the component parameters value in Local Value field
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| |=< First | < Back | Forward = | Last =| |

Apply To ‘ Only Current ™ ” Instance ¥ ‘

Library Name | INVtest | Browse...
Cell Name inv
View Name symbol | b d
Instance Mame |10
Magnify 1 l%
Name | Master Value Local Value |Vi5
—
wp_—"T1.8 18 T~ ]
n |09 0.9 N n
0.35 0.35 J n
Ip 35 0.35 d_f_/ m
User Property
| Add || Delete || Modfy || sor
Help ‘ | Apply | | OK

L

[
Step 15: Click icon ﬂ to save the cellview.
Step 16: Close the cellview.

Exercise - 9 Design->Pin Order

Pin order form lists the order of pin. The order depends on the sequence of pin creation. You can
modify the order by Top, Up, Reset, etc.
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hd Pin Order, x
Direction |Name |Usage fa Top
out OUT Schematic Up
IN IN Schematic Down

Bottom
Reset
Alphabetize
||| Copy From
dl

[<] [+] symbol ¥

oK ‘ | Cancel

e

)

Note:

The pin order of schematic cellview should be the same as Symbol Editor’s, otherwise, Zeni will
give an error message when you check schematic cellview or symbol cellview.

Exercise - 10 Design->Discards Edit

This command lets you discard all modifications since the last time it was saved.

Note:

The commands Undo and Redo will not work after this command.

Exercise - 11 Design->Reload

This command lets you reload schematic data from disk and refresh current schematic view. It is

useful for a project team to synchronize design data.

Exercise - 12 Window->Birds-eye View

This command shows the current whole view in a mini window. The bindkey “1” is default.

Exercise - 13 Add->Wire/Wide Wire

This command lets you add a wire to schematic view.

Step 1:

Open the cellview “INVtest.inv.schematic”, click icon

_I_or-l'

to start a wire. If

“Add Wire” form doesn’t appear, please press “F3” to popup it. While moving cursor,
you may find the nearest pin to the cursor will have a small yellow diamond, press
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“Ctrl+left-click mouse” or “Shift+left-click mouse” will snap route the current wire to
that point.

Step 2:  Close without saving.

Note:

1. In Options->Editor menu, (please refer to Exercise - 28 Options->Editor on page 91) turn
on the “Always” in “Popup option form” option, the command form will be popped up
without pressing “F3” key.

2. In Options->Editor menu, turn off the “Wire Snapping” option, the small yellow diamond
will not appear.

3. While creating a wire, you can right-click mouse to change the wire mode. If the “Add Wire”
form still exists, the value of Draw Mode will be changed with each right-click mouse.

Exercise - 14 Add->Wire Name

This command lets you name a wire. You can give multiple names separated by space. You can
also use a bus expression to name an array.

Step 1: Create a new cellview “Labl.wirename.schematic”.

-

Step 2: In cellview “Labl.wirename.schematic” window, click icon = or to create

wires as the figure below.

e

Step 3:  Clickicon

Wire Names: IN<0:2>
Bus Expansion: No
Placement: Single

, fill out the Add Wire Name form with the following information.

Step 4:  Directly move your cursor into the wire segment as the figure below. Click left
mouse button to add the wire name to this wire segment.
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Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

Move your cursor into “Add Wire Name” form again, fill out the “IN<0:2>" again
in Wire Names field and modify the option Bus Expansion “No” to “Yes”.

Directly move your cursor into Schematic Editor window. Click left mouse button
to add the wire name to these tree wire segment one by one.

9

Select icon to undo added wire name IN<2>, IN<1> and IN<0>.

Click icon--I again, fill out the Add Wire Name form with the following

information.

Wire Names: IN<0:2>
Bus Expansion: Yes
Placement: Multiple

Hide the “Add Wire Name” form, move the mouse to the first wire segment and
click left mouse button to fix it.

Drag and move the cursor cross the other two wire segments. You can find the

other names IN<1> and IN<2> appear in the cross point automatically as shown in
the figure below.
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Step 11: Click left mouse button to fix them.

Step 12: Save and close this schematic view.

Note:

To do this operation successfully, you must make sure that “Repeat” option is turned on in
Command field of menu command Options->Editor.

Exercise - 15 Add-> Pin

This command lets you add a schematic pin or offpage pin to current schematic cellview.
In Add Pin form, there are 3 options need to be paid attention to.
® Usage -Schematic specifies the pin is a hierarchy pin, that is, it is an interface of input or
output data.
-Offpage specifies the pin is a page connector to connect each page. Please refer to
Exercise - 26 Page->Make Multiples page on page 87
® Display Name
-No doesn’t show pin name while creating pin. You can show the name by using
Add->Property Label. Please refer to Exercise - 16 Add->Property Label on page 80.
® Negative
-Yes specifies the pin is a negative logic with a short line added to the top of the wire
name.

Note:

You can right-click mouse to rotate a pin.
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Exercise - 16 Add->Property Label

This command shows property name of a specified object.
For example, if you set the option Display Name to No in Exercise - 15 Add-> Pin on page 79,
you can show the wire name with the following steps.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Create a new cellview “Labl.prolabel.schematic”.

In cellview “Labl.prolabel.schematic” window, select Add->Pin to create an input pin

named “In” but the name is not shown.

Select Add->Property Label.

Select the pin in Schematic Editor window.

The Pattern entry becomes valid in “Add Property Label” form, and select [@pinName]

in dropdown list.

Pattern
Font Height
Justification

Rotate

[@pinName]
20

BottomCenter ™

RO *

Help

=

: Font Style

Stick

Hide

Cancel

=J

Hide the “Add Property Label” form.

You can find the string “[@pinName]” is attached with a line start from the object.

Left-click mouse anywhere you want.

The string “[@pinName]” is replaced by real pin name “In”.
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Step 10: Save and close this schematic view.
Exercise - 17 Edit->Undo
This command lets you reverse the action of previous edition commands. You can set the undo

limit from 0 to 10000 in “Option->Editor->Undo Limit” option. Please refer to Exercise - 28
Options->Editor on page 91.

Editor Option

Command Controls
Undo Limit 10 =

Note:

After doing “Check and Save”, “Save”, “Check Hierarchy” or “Discard Edits”, Undo command
doesn’t work.

Exercise - 18 Edit->Stretch

This command lets you move the selected object to another location without losing connectivity
between wire and pin.

Snap Mode | Any £ Route Method | Full *

Rotate RO ¥

Route Wire Segments Connected To
() Wire (@) Pin

Help < Hide ¢ Cancel

- _ Cancel 1

In “Stretch” form, there is 2 options need to be paid attention to.

1. Route Method specifies how the editor routes wire when you stretch an object to other
position.
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-Full automatically routing by editor.
-Direct uses straight line to connect two points
-Flight uses dashed line to connect two points.

The following figure shows the difference among 3 methods.

2. Route Wire Segments Connected To specifies the location rubber-band line begins from
-Wire: the rubber-bind line begins from the last segment of the wire.
-Pin: the rubber-bind line begins from a pin, a solder dot, or a wire ending.

Suppose that we stretch two instances at the same time, you can find the difference between two
options from the following two figures.

Exercise - 19 Edit->Move/Copy

Two points of this command need to be paid attention to.

1. You can move or copy object from a cellview window to another cellview window.

2. When you drag mouse to move or copy object, you can right-click mouse to rotate the
destination object.

Exercise - 20 Edit->Rotate

This command lets you rotate objects by left-click mouse each time till press “Esc” key to
terminate the command.
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Rotate direction depends on the setting in the “Rotate” form (Press “F3” to popup form)

() Clockwise @E{:uuntercluckMEeé () FlipX ) Flipy

Help g Hide Cancel

To rotate preselected objects, do the following:

Step 1:  Select objects first.

Step 2:  Click Edit->Rotate.

Step 3:  Point at a reference point around the objects.
Step 4:  Left-click mouse time by time to rotate objects.
Step 5:  Press “Esc” key to terminate the command.

To rotate postselected objects, do the following:

Step 1:  Click Edit->Rotate.

Step 2:  Select objects.

Step 3:  Point at a reference point around the object.
Step 4:  Left-click mouse time by time to rotate objects.
Step 5:  Press “Esc” key to terminate the command.

Exercise - 21 Edit->Renumber Instance

This command lets you renumber all the instance names from number “0”.

Note:

If the prefix name of an instance is different from the prefix is defined in Design->Design
Property->Instance Prefix field, system doesn’t renumber it.

Exercise - 22 Edit->Hide Label/Reset Invisible Label

These two commands let you hide or show the labels displayed in current cellview.
The labels are the names of pin, wire, instance, instance parameter, etc.

To hide labels, do as follow:

Step 1:  Select Edit->Hide Label.

Step 2:  Click on a label you want to hide. The label is invisible immediately.

Step 3:  Click on another label to hide it till pressing “Esc” key to terminate command.

To show the label, do as follow:

Step 1:  Select Edit->Reset Invisible Label.

Step 2:  All of hidden labels will blink in the current cellview.

Step 3:  Click on the blinking label you want to show one by one, or use area selection blinking

-83-



Zeni Full Custom IC Design Flow Workshop

labels to make them display again.
Exercise - 23  Select->Area/Line Select

Area selection selects more objects in an area
Line selection helps you precisely select objects.

For line selection, do as follow:
Step 1:  Click at a point, don’t release mouse, and drag to draw a line in any direction.
Step 2:  Release the mouse at the object you want to select.

If the line crosses some objects, these objects are selected as well.

Note:

You can click the icon at the right bottom of Schematic Editor window to switch area selection or
line selection.

Select: 0
X: 26.70 Y: 13.60
MODIFIED|READONLY |~ I;I

_/

Click to switch Areaine
selection

Comparing with menu command method, this method is different. Using menu command
Select->Area/Line select only works on current session. When the command is finished, the
default selection mode still depends on the icon command located at the right bottom of the
Schematic Editor window.

Exercise - 24  Select->Trace Net

This command helps you trace a net with electrical connectivity by hierarchical.

To trace a net, do as follow:
Step 1:  Open the cellview of “Adder.adder_4.schematic”.

Step 2:  In Schematic Editor window, select Check->Hierarchy to check full hierarchy first.
Step 3:  Choose “Select->Trace Net”.

Step 4:  Click on any segment of a net or a hierarchy pin, for example, click on pin “x<3:0>",
the whole net connected with the pin “x<3:0>" is highlighted in a colored wide dashed
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" full-=ddar -

. full-eddar .

S
full-sddar "

Step 5:  Click icon ‘ then left-click “IO” instance, choose *“schematic” item from popup

menu list to enter the schematic cellview of instance “10”. In schematic cellview
“Adder.full_adder.schematic” window, the net connected with the pin “x” is highlighted
as well.

Note:

Before tracing net, you must check hierarchy cell.

You can trace more nets one by one till pressing “Esc” key.

Using Select->Remove Trace or Select->Remove All Traces to remove the highlight.
The color of highlighted dashed is specified in Option->Color.

A w e

Exercise - 25 Cellview->Create From Cellview

This command automatically creates a new cellview using the pins in current cellview. For
example, create a symbol cellview for this cell from current schematic cellview.

To create a symbol cellview, we should create a schematic for preparation, do as follow:
Step 1:  Create new cellview “Labl.crtsym.schematic”.

Step 2:  In cellview “Labl.crtsym.schematic” window, select Add->Pin to create following pins
and place them anywhere.
® |nput pins—inl,in2,in3
Out pins—outl, out2 ,out3
® [nOut pins —inoutl, inout2

-85 -



Zeni Full Custom IC Design Flow Workshop

Step 3:  Save the cellview.

Now create a symbol as follow:
Step 4:  Select Cellview->Create From Cellview.

Step 5:  Directly ok the “Create Cellview” form. The symbol view is automatically created and
is shown as below.

Step 6: The symbol cellview consists of a green rectangle, red rectangle, all of pins and two
labels. Green rectangle is a real symbol; the red rectangle is selection box; all input and
inout pins are at the left-side of the green rectangle, all of output pins are at the
right-side.

Step 7:  In cellview “Labl.crtsym.schematic” window, fill out the Create Cellview form with the
following information. Please note that modify View Name to “symbol-1".

-86 -



Zeni Full Custom IC Design Flow Workshop

A5

Source View Labl.crtsym.schematic

Library Name | Labl Browse...
Cell Name crisym

View Name symbaol-1

View Type symbaol 4

Fin Names outl out2 out3 inl in2 in3 inoutl inout2

Left Pins (1) inl *in2 *in3

Right Pins (O) |outl out2 * * out3
Top Pins inoutl

Bottom Pins inout2 spacing  hebween
Symbol Pin As (@ Square () Circle Dot| twa pins
Show Result Cellview

A% represents a

Help hd OK Cancel

= =)

Step 8:  The symbol cellview “symbol-1” is created as shown in the figure below.

- [BinstanceMarne]-

- [BcellMame]

Step 9:  Close the symbol view and the schematic view.
Exercise - 26 Page->Make Multiples page
This command lets you use several pages to represent a whole design.

Do the following to understand this command in details.
Step 1:  Create a new cellview ”Labl.page.schematic”

Step 2:  In Schematic Editor window, create following objects:
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® schematic input pin “In”
® instance of cell “INVtest.inv.schematic”
® offpage output pin “pl”.

Step 3:  Save the cellview.

Step 4:  Select page-> Make Multiples page. A question form appears as below.

Yes No

Step 5:  Yes the form.

Step 6: The title of current Schematic Editor window becomes to “Labl.page@1.schematic”.
“@1” represents the first page.

Design Window Add Edit Select

Step 7:  Close the current Schematic Editor window.

Step 8:  Open the cellview “Labl.page.schematic”, this cellview looks as the figure below.
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Step 9:  This cellview includes an instance of cell “page@1”, and extracts the schematic pin of
cell “page@1” as schematic pin of itself.

Step 10: In instance of cell “page@1”,
1. m represents the schematic pin
2. O represents the offpage pin.
3. Input pinis in the left, output pin is in the right

Step 11: In this cellview window, select Page->New Page. A New Page form appears.

Page Number | [

Help Cancel

Step 12: System automatically fills out ‘2’ in Page Number to represent the next page is the
second one.

Step 13: Ok the form. The cell “page@2” is created in Design Manager window, and the
Schematic Editor pops up.

Step 14: In Schematic Editor window, create following objects:
® offpage input pin pl.
® instance of cell “INVtest.inv.schematic”
® schematic output pin out
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Step 15: Save the current cellview.

Step 16: Open the cellview “Labl.page.schematic” again. There are two instances as below.

Step 17: Save and close the cellview.
Note:

Offpage pin must appear twice with reverse direction between two pages.
Exercise - 27 Tools->Export Netlist
This command lets you generate 6 types netlist SPICE, CDL, Vhdl, Verilog, Spectre and

Mixed-Mode.
Mixed-Mode netlist depends on the configure view.
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File Type SPICE = Fonmat Settings...
File Hame |thprinv.spi Browse...
Config View |
View Hame List |verilng schematic spice cdl spectre verilog vhdl xt1-1
Skip Libraries |
Skip Cells Below |

[ Hierarchy [+ From Top Cell

[T Parasitic RC [~ SPICE Deck

[ Without .END Card [ Accept Open View
[ Display Result

LHeIp = (0] 4 | Cancel L]

Click on the Format Setting to specify the netlist format. Please refer to Exercise - 30
Options->Export Format on page 95 .

View Name List comes from options->Editor->View Name List. Here, if you turn on the
Hierarchy option, netlist generator searches related view name from this list according to
exporting netlist type. For example, if you want to export verilog netlist in hierarchical, netlist
generator will search verilog type cellview from the list one by one. Once find it out, netlist
generator stop searching and directly add this verilog text to the export netlist.

From Top Cell means you can export hierarchical netlist from toplevel cell when you are in
sub-cell view window.

Accept Open View means if there is no suitable view for sub-cell, ZeniSE skip it and continue to

export netlist when you turn on the option, and ZeniSE will give warning message on DM window.
If you turn off the option, ZeniSE will give error message and stop exporting netlist.

Note:

1. You can fill out File Name field with “%C”, For  example,

File Name ftmpf2aCiC.spi \E‘.mwi‘ . Here,

%C stands for the current cellview name. Suppose that the current cellview name is “inv”.
The netlist exported will be “/tmp/inv/inv.spi”.

2. The design must be checked before exporting netlist.
Exercise - 28 Options->Editor

This form specifies the common setting on editing.
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Corrmand Controls

Undo Limit ho B
Elock Pin Direction By () Edge (& Entry

‘Wire Snapping [+

Coammands [ Modal [+ Repeat

Popup Option Form (@ As Meed () Alwvays
Descend Directly [
Fepeat Last Action [

Hietarchy Controls

Wiew Mame List |spice codl spectre verilog whdl schematic
Mame Fules of Met

Buz Fange Order (® Azcending () Descending

Met Mame tethod (® Prefis () Derived

Met MNarne Prefix |r'|et

Met Name Separator |_

Helg - ok Cancel |
[ = |

About the form above,
Undo limit specifies the limitation of the undo times. 1~10000 is valid. Please refer to Exercise -
17 Edit->Undo on page 81.

Wire Snapping lets you use a key to quickly complete a wire drawing action. If you turn on this
radio box , you may find the nearest pin to the cursor will have a small yellow diamond while you
create a wire, press “Ctrl+left mouse button” or “Shift+left mouse button” key will snap route the
current wire to that point. Please refer to Exercise - 13 Add->Wire/Wide Wire on page 76.

Command Controls field set the properties of command.
Commands- Modal specifies whether the previous command is suspended while a new command
is executed. Turn on this option, a new command cancels the previous command, otherwise, the

previous is suspended till the new command is over.

Commands-Repeat lets you repeat execution a command time by time till you pressing “Esc”
key to terminate it.

Popup option form specifies whether the system pops up an associated form when execute some
commands.
-As Need: popup associated form only when you press “F3” key.

-Always: popup form automatically when a command is executed.

Descend Directly lets you directly enter the instance design when you double click an instance.
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To access which cellview of instance design depends on the following order.

1. If this view has a viewBind property, the system will access this view specified by
viewBind. About viewBind property, please refer to Exercise - 31  graphic, lvsingore,
erclgnore, drclgnore, viewBind on page 99.

2. Ifthere is no viewBind property, system searches view with schematic type in View Name
List.

3. If there is no view with schematic type, system searches view from the head of View
Name List one by one.

Repeat Last Action to control repeat executing last command by clicking the right mouse button .
But if your mouse is not sensitive enough, please turn off the option because it is always do last
command when you want to zoomin or zoomout image with clicking the right mouse button

View name List is a list of views name. It is used to check hierarchy, export hierarchy netlist, or
descend directly. According to the order of this list, system decides to check/export/descend which
cellview of instance cell.

The order of cellview names is very import. For example, when you check a full hierarchy design,
for instance cell, the system will search names in this list one by one till finding out existed
schematic cellview name of instance cell. Suppose that cell “a” references an instance of cell “b”.
But cell “b” has two schematic cellviews, “schematic1” and “schematic2”. When you check full
hierarchy from cell “a”, the system will find the suitable schematic cellview name of cell “b” from
view name list and check it. If the “schematic2” is in front of “schematicl” in the view name list,
SE will check “schematic2” cellview.

Name Rules of Net field set the naming rule of net while check hierarchy.

Bus Range Order decides to export net name to verilog netlist in ascending order or in
descending order. For example, if you name a wire as “In<0>, In<3>, In<2>”, if you turn on
“Ascending” option, the wire name is exported to verilog netlist as “wire [1:3] In”, otherwise,
export it as “wire [3:1] In”.

Please note that if the bus name is a pin name, it is not controlled by the option. For this case,
ZeniSE checks the first second pin name order and decide to export them to netlist in ascending
order or in descending order. For example, if pin name is “In<3>,In<1>,In<2>”,ZeniSE will
export “Input [3:1] In” to verilog netlist. If the pin name is “In<2>, In<3>,In<1>”, ZeniSE will
export “Input [1:3] In ” to verilog netlist.

In additionally, if there are 3 pins “In<1>”, “In<2>" and “In<3>", ZeniSE checks the first second
pin hame order from command form “Design->Pin Order” and decide to export them to netlist in
ascending order or in descending order

Net Name Method specifies how editor names net which hasn’t been named after be designed.
-Prefix uses a prefix string and a number to name the net .The prefix string is specified at the
Net Name Prefix entry. The number starts from number “1”. For example, name the net
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to “netl”.

-Derived uses the instance name, name separator and instance pin name to name the net. The
name format is <instance name><net name separator><instance pin name>. The name
separator is specified at the Net Name Separator entry. For example, name the net to
LII2_in’1

Exercise - 29 Options->Display

This form specifies the common settings about schematic display.

Window Title (o i (") Instance Path () Cell Path

Drag Limit |200 [z
Bus Width |6 [z]
Solder Dot Extension |5 =]
Show Text Justification [

Show Axis On [ Schematic [ Symbol

Show Grid (" Hone ¢s) Dot () Line

GHd Spacing |20 7]
GHd Multiple E B
Snap Spacing [10 [2]
Trace Net Line Width |4 2]
Birds-eye View At e/ Top Left (" Top Right (' Bottom Left () Bottom Right

Birts-eye View Size Vidth: [20 (5] % Height: |20 [ %
II=Help = (0] 4 | Cancel LI]

About the form above,

Drag Limit lets you specify a maximum number of objects which will be dragged. If the total
number of objects you selected in schematic editor window is larger than the specified number,
system will use a boundary box instead of all the selected objects during dragging.

Grid spacing specifies the distance between two grids.
Grid Multiple specifies how many grids constitute a grid matrix.

Snap Spacing specifies the distance of moving cursor for one step.

In the following figure, you can understand better of the three options above.
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Trace Net Line Width specifies the width of highlight line when you execute command “Trace
Net”. About command “Trace Net”, please refer to Exercise - 24  Select->Trace Net on page 84.

Exercise - 30 Options->Export Format

Netlist tab specifies the rules for generating SPCIE netlist or CDL netlist.

CAPOIT Konna

MHetlist | HDL ‘ Header | Format |

Power Hames |vdd wDD
Ground Hames |gnd GMD
Ground As 0 [

Global Net Support [+
Display Fin Info [+ CDL Pin Separator [+

Bus Delimiter w <> (] O f}

Float Het Prefix float

Evaluate AEL [+

Print Suffix _ Ho (= Yes

Flat Netlist [ Gircuit No. Separator [
Write CDL Res [ Value [ 3ize

Write CDL Cap (*) Value () Area [ Size

Write CDL Diode [« Area [+ Penimeter

Quote For .Include ) Hone @' ("

]=Help S 0K | Cancel L[I

About the form above,
Power Names specifies the power names. If the pin name or net name is the same as one of the
name list, netlist generator regards it as power.

Ground Names specifies the ground names. If the pin name or net name is the same as one of the
names in that list, netlist generator regards it as ground.
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In general, name must be ended with 'I" in Power Names and Ground Names.If you type the name
without '!", the netlist generator will add " at the end of the name automatically. But you should
assure the net name or pin name with '!" must exist in schematic view.

Ground As 0 lets the netlist generator export '0" instead of the ground signals.

Global Net Support lets netlist generator export statement ".Global" to the netlist file.

Display Pin Info lets the netlist generator export the pin name and pin direction in statement
* PININFO" in CDL netlist.

CDL Pin Separator lets the netlist generator export the separator /' in CDL netlist, which to
distinguish that the pin is either output pin or input pin.

Bus Delimiter specifies the type of bus delimiter. Which delimiter is used depends on your
simulator. For example, A<1:2>, A[3:4], A {3:5}.

Float Net Prefix specifies the float net in netlist. The entire name is as "<prefix>#<number>". For
example, "float#1".

Evaluate AEL lets the netlist generator calculates the value of AEL in component property. For
example, we suppose that the value of "W" is "0.9u", for expression "AD=iPar(W)*0.24u", the
value of "AD" is "0.216p".If turn off this option, the value of "AD" is "0.9u*0.24u". About AEL,
please refer to Exercise - 33 AEL on page 107.

Print Suffix specifies whether to print unit “u” or “p” to netlist or not. Please refer to Exercise -
33 AEL on page 107.

Flat Netlist lets the netlist generator export the flat netlist, not hierarchical. Export either the flat
netlist or hierarchical netlist depends on your simulator.

Circuti No.Separator is special for generating flat netlist. A number followed the separator
specifies the hierarchy of a device in hierarchical. For example, we set this separator to ":", a part
of flatten netlist is shown as below.

MO:1 xdec_en net0 gnd! gnd! nmos
MZ1:1 xdec_en net0 vdd! vdd! pmos
MO0:2 net3 net0 gnd! gnd! nmos
MZ1:2 net3 net0 vdd! vdd! pmos

Write CDL Res specifies whether to export the value or (and) size of resistor to CDL netlist or
not.
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Write CDL Cap specifies whether to export the value or area of capacitor to CDL netlist or not.

Write CDL Diode specifies whether to export the area ,size (main for capacitor)or (and) perimeter
of resistor to CDL netlist or not.

Quote For .Include specifies which quotation mark is used in “.include” sentence according to
different simulator.

Header tab lets you type any netlist statement or export spice/cdl/spectre netlist., the netlist
generator will add these statements to the head of the netlist.

v i =

Netlist | HDL | Header | Format |

.BIPOLAR| =
Z
[+]

€| e [+]

SPICE| CDL |Spectre |

Help 4 | OK H Cancel |

=

Format tab specifies the format of the netlist to be generated.
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hd Export Format

Netlist ‘ HDL ‘ Header| Format ‘

Max. Line Length |80

Lk |4}

Indent Step 2
Name Case @ Keap () Upper () Lower
Text View () Include () Copy @) By Size

Sort Instance By () Name (@ Component

ox
=

Text view specifies that when you export verilog netlist, if an instance cell has verilog cellview
(netlist), netlist generator lets you add the existed verilog netlist to the exported netlist with one of
the following methods.

-Include uses “include’ expression to add the existed verilog netlist to exported netlist.

-Copy adds the whole verilog netlist text to exported netlist.

-By size specifies that if the size of existed verilog netlist is equal or larger than 1024 bytes,

netlist generator uses Include option to generate netlist, otherwise, use Copy option to do that.
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6.2.4. Advanced Features

Exercise - 31 graphic, lvsingore, erclgnore, drclgnore, viewBind

In general, these properties are used in Design->Design Property command in Symbol Editor. If
the symbol cellview is referenced as an instance, you can modify or add these properties only for
this instance in Property form in Schematic Editor. That is, Property form in Schematic Editor has
higher priority.

In Design Property form, click Add button to define the property for this symbol cellview. In
Name dropdown- list, there are 6 kinds of properties are shown as figure below.

Mame

b <]

Type |graphic

lvslgnore
erclgnore
drclgnore
viewBind
__inheritNet ‘|

] Helg [T A [ ] CiaseE u

Value

Choice

Later, we will introduce each property. But the precondition is that we suppose this symbol is
referenced by another schematic cell “top”.

graphic is a boolean parameter. If you set it to True, in schematic cellview ‘top’ window, this
symbol is regarded as a graphic, not an instance. So Schematic Editor will neither check this
symbol nor export it to netlist.

Ivsignore is a boolean parameter. If you set it to True, netlist generator will not export this
instance to CDL netlist. Or only export the cell that is in the toplevel into the SPICE netlist.
Normally, this property is used to voltage source and current source.

Do the following to understand this property more in details.

Step 1:  Open the cellview “Adder.full-adder.schematic”.

Step 2:  Click icon l' to enter the schematic cellview of instance “I5”. You can find a voltage

source “vdc” is in this cellview “Adder.half_adder.schematic”.
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Step 3:  In cellview “Adder.half_adder.schematic”, click icon ‘ to enter the symbol cellview

of instance V0.
Step 4:  In symbol cellview “analog.vdc.symbol”, select Design->Design Property.

Step 5:  In Design Property form, the “lvsignore” property had been set to True by default.

System Property

Library Name analog

Cell Name vdc
View Name symbal
View Type symbal
[] Modified [] Writable
Create Date 06/ 8 02:48:07 2006
Modify Date 12/21 10:32:38 2004
Check Date

Instance Prefix |V
Pin Prefix pin
Freeze Pin Add [ |
User Property

| Add ‘ ‘ Delete | | Maodify | | Sort |

Name Value
lvsignaore

o ] [ ]
= =

If you export spice netlist from cellview “Adder.full-adder.schematic”, netlist generator only
exports voltage source “vdc” that is in the cellview “Adder.full-adder.schematic” to spice netlist
because of lvsignore property.

erclgnore is a boolean parameter. If you set it to true, in schematic cellview ‘top’ window,
Schematic Editor will not report error massage when it has no pin. This property is used in cell
without any pins, such as all of cell in libraries “Sheet” and “Spice”.

drclgnore is a boolean parameter. If you set it to true, in schematic cellview ‘top’ window,
suppose that this instance overlap with another instance, Schematic Editor will not report error
message for overlapped instances.

viewBind specifies exporting which cellview to netlist. If a cell has some schematic cellviews and

one symbol cellview, when this symbol cellview is as an instance, normally, this symbol
represents which kind of cellview depends on View Name List. But you can use viewBind to
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specify a cellview for this symbol (instance).

This property is mainly used in Property command in Schematic Editor.

You may understand more in detail with the following steps.

Step 1: In Design Manager window, from left to right, click “ViewBind” in library field and

“inv” in cell field.

Step 2: In view list, there are 3 schematic type cellviews “schl”, “sch2” , “schematic, and one
symbol cellview named “symbol”.

Step 3:  Respectively open “schl”, “sch2” and “schematic” cellviews, you can find the 3
schematics are different in device parameter.

Step4: Open the schematic cellview “ViewBind.top.schematic”. The symbol view
“ViewBind.inv.symbol” is referenced twice as instance 10 and I1.

Step 5:  Select instance “10” and click icon @ the Property form appears as below.
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| |< First | < Back | Forward = | Last >| |

Apply To ‘ Only Current ¥ ” Instance ¥ ‘

Library Name |WiewBind | Browse...
Cell Name inv

View Name symbaol | w
Instance Name 10

Magnify 1| |%
User Property

| Add || oDelete || wmodfy || son |

Value | Vis

ey
Qi{wﬁind |5ch1 ) ‘
e —

Help | | Apply | | OK ‘ ‘ Cancel ‘J

L

Step 6:  Shown as the figure above, we had added viewBind to “sch1” in User Property section.
You can find that instance “11” viewBind has been set to “sch2” in the same way.

Because this library is a demo library, you cannot check it. You need to copy the demo library to
another.

Step 7:  In Design Manager window, copy the library to “ViewBind-test”.

From
Library ViewBind
Path fhomefyangjq/z4/demo/SE/ViewBind
To
Library WiewBind-test
In Directory | /home/yangjg/LIB | |Brmvse...
Update Instances | Only For New-Copies * |
| oK | | Cancel

)

Step 8: Open cellview “ViewBind-teste.top.schematic”. Select Check->Hierarchy, Schematic
Editor will check view “sch1” and “sch2” though these two view names are not listed

in View Name List.
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(v Check Hierarchy x
View Name List |schematic spice verilog schematicl spice s1
Ref. Libraries basic sheet analog vgate
Save Action Auto. Save o

(v Checking... X |
Help o g Cancel
1 ViewBind- hematic
vTewBind-test.inv.schl
iewBind-test.inv.sch2

Step 9:  Select Tools->Export Netlist to export spice netlist. The netlist is shown as figure below.
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*top

* Toaol 1 ZEMI-SE

* Jlate 1 Mon Sep 4 03:52:32 2006
* Top Cell 3 top

LGLOBAL wdd! gnd!

* Library @ ViewBind-test
* Lell toinw
* Yigw t =ch

LSUBCKT inw_schZ?_WiewBind-test OUT I
HO OUT IN wdd! wdd! PHOS L=0,18u W=1,8u
HL OUT IN gnd! gnd! NMOS L=0,18u W=0,59u
LENDS inv_sch?_ViewBind-test

* Library : ViewBind-test
* Lell 1oinw
* Yigw + =chl

LSUBCKT imv_schl_WiewBind-test OUT INW
HO OUT IN wdd! wdd! PHOS L=0,35u W=1,8u
M1 OUT IN gnd! gnd! HMOS L=0,3%u W=, 9u
LEWDS inv_schl_ViewBind-test

* Library : ViewBind-test

* Cell 1 top

* Yigw t schematic

WIO OUT IM ifv_schl_MiewBind-test

W11 00T IND irw_zchZ_YiewBind-tes
ENDI

This netlist illustrates that netlist generator exports “sch1” and “sch2” to netlist. But you may find
the sub-circuit name was changed to “inv_schl ViewBind-test” and “inv_sch2_ViewBind-test”. It
because ~ of  netlist  generator changes the same  sub-circuit name to
“cellname_viewname_libraryname”.

Exercise - 32 pPar(), iPar()

These two expressions are used to inherit parameter.

pPar() inherits parameter from up-level cell.
iPar() inherits parameter from its another parameter.

The format of pPar is pPar(“component parameter”). Double quotation marks (“ ™) can be ignored.
The format of iPar is iPar(“another parameter”). Double quotation marks (* ) can be ignored.

Open view “Adder.or2.schematic”, the schematic window is shown as figure below.
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For instance “MO0” and “M1”, set the parameter W and L to pPar() expression, “wp”, “Ip”, “wn”
and “In” are the component parameters of this cellview. You can select Design->Component
Property to check them.

- 105 -



Zeni Full Custom IC Design Flow Workshop

Add | | Delete | ‘ Maodify | | Sort
Name Value
wp 0.9u
Ip 0.35u
wn 0.9u
In 0.35u
Help | ‘ Copy From... | | | Cancel

L )

For instance “MO0”, set AD to iPar(W) expression, ‘W’ is its another parameter because the area of
drain depends on its “W”.

Export hierarchy netlist of cell “or2”, the sub-circuit inv’s netlist is shown as below.

* Library : Adder
* Lell toinw
* Yiew t schematic

LSUBCKET ire B A wp=0,9u 1p=0,350 wn=0,9u 1n=0, 35y
fMo B A wdd! wdd! pmoz L=1p W=wp AD='0,36u%up"

HL B A O 0 rmos L=ln W=wn

LENDS ik

If you export flat netlist of cell “or2”, the whole netlist is shown as below. The field enclosed by
ellipse is inv’s netlist.

* Library : Adder
* Lell toor?
* Yigw t schematic

wdd! wdd! pmoz L=0,3bu W=1,3u AD=1,728p
00 mmos L=0,3050 W=0,9u
HOt2 ne =t ;

Ml:2 netd 11 0 0 pmos L=0,350 W=0,9u
M2:2 netd I2 net:? wdd! pmos L=0,350 §=1,84u
H3:2 neti:2 I1 wdd! wdd! pmoz L=0,35u W=1,8u

Netlist generator automatically give the value of expression pPar() and iPar() to parameter of
device.

Netlist generator can calculate the expression’s value because the option Options->Export
Format-> Evaluate AEL is turned on, otherwise, the parameter “AD” cannot be calculated and
exported to netlist as below.

Ml 0 petd wdd! wdd! pmos L=0,350 W=1,8u AD="0,960%1, 80"
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Exercise - 33 AEL

AEL is the abbreviation of Analog Expression Language. It is used to create component
parameter.

If you want to use W=pPar(xxx)"feature, the parameter “W” must be set to AEL type in
Design->Component Property->Add Property form.

MName |W

Type | AEL A

Value

Range

Unit Size ¥
[ ] Read Only

Help Add Close

= =)

For AEL type, there are three units Normal, Size and Area.

® Nomal has no unit, the netlist absolutely depends on the parameter value.

® Size’s unitis ‘u’. If you set the parameter to 5k, then netlist generator will print “5e+09u” to
netlist.

® Area’s unitis ‘p’. If you set the parameter to 5k, then netlist generator will print “5e+15p” to
netlist.

For unit of Size or Area, whether netlist generator print ‘u’ or ‘p’ to netlist depends on
Options->Export Format->Print Suffix option (please refer to Exercise - 30 Options->Export
Format on page 95). If you turn off the option, the netlist generator will not print the ‘u’ or ‘p’ to
netlist. For Normal, Print Suffix option doesn’t work.

Suppose that there are three parameters W, L and AD.
® W is set to normal.

® L issettosize.

® ADissettoArea.

In following tables, we set three values to each parameter, right two columns are the exported
value in netlist when turn on/off Print Suffix option.
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W: Normal Print  Suffix
Value (W=) No Yes

5 5 5

5u 5u 5u

5k 5k 5k

L: Size Print  Suffix
Value (L=) No Yes

5 5 5u

5u 5 5u

5k 5e+09 5e+09u
AD: Area Print  Suffix
Value (AD=) | No Yes

5 5 5p

5k 5e+15 5e+15p
5kp 5e+15 5e+15p

Open view “Adder.pmos.symbol”, select Design->Component Property. In “Component
Property” form, put your cursor to a parameter name, a yellow small window will popup after a
moment. It is convenient to see the parameter’s property from this small window.

Add ‘ ‘ Delete | | Modify | |

Sort

L

M
AD
AS

MName
MODEL |pmos

IEAEL:Size

Value

Help ‘ | Copy From... | | Ok | ‘

L

Exercise - 34 Pre-defined Parasitic Loads

In Zeni Schematic Editor, you can add estimated parasitic loads to schematic design stage and

export them to netlist.

Open the cellview “Adder.full-adder.schematic™, you can find the following image.
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There are two icons ~ *  are placed in net ‘c’ and net ‘z’, one icon % s placed anywhere. In
face, the icon is regarded as instance.

TE represents the parasitic resistor and parasitic capacitor of net

A% represents coupling capacitor between two nets

You can find the two icons in the icon bar at the top of the editing area.

K
L ELrr
'f B i

Parasitic
Resistors
Capaator

Coupling
Capadtor

Next, we do an exercise to know how to add parasitic loads in schematic design.

Step 1: Because library ‘Adder’ is a demo library, you cannot modify anything in it. We copy
library ‘Adder’ to ‘Adder-1’ first.
Step 2:  Open the cellview “Adder-1.full-adder.schematic”.

s

Step 3:  Click icon "% inicon bar, Add Instance form pop up.

Step 4:  Fill out the form with value of R and C shown as figure below.
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Library Hame |hasic: Browse... |
Call Hame [parRC
View Hame |symhul ﬂ

Instance Names |

Rows L [3] cols 1 =
Rotate RO |
Magnify L I=]

Name | Master Value | Local Value
| 5

C | |0.05pt]
|

I_Help & Hide Cancel

Step 5:  Move cursor to schematic window, and click at net ‘c’. The pre-defined parasitic
resistor/capacitor which is regarded as an instance is added to the net ‘c’ automatically.
It means the pre-defined parasitic resistor of the net is 5 ohm, the pre-defined parasitic
capacitor of the net is 0.05 pf. The figure is shown as below.

l;

. half_sddar .

Step 6:  With the same way, add another pre-defined resistor and capacitor to net z with
following information.
R:1
C:0.01pf

Step7: Clickicon 7% Add Instance form pop up.

Step 8:  Fill out the form with information shown as below figure.
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Library Hame |m Browse... |
Cell Hame |cuupc
View Hame |symhul j

Instance Hames |

Rows L 7] cols |1 B
Rotate RO + |
Magnify L B

Name | Master Value | Local Value

]

Help - Hide Cancel |
L= —|

In RC1 and RC2 fields, you need to fill the instance name of pre-defined parasitic load in net ‘c’
and in net ‘z’. So you need to know this two instance names before filling out the above form.
To know the instance name, you should

Select the parasitic load instance in net ‘c’ first.

Click ‘g’ to popup the property form.

In this form, you can find the instance name.

Close the Property form.

Use the same way to get another instance name.

o WD e

Step 9:  Hide the form and move cursor to schematic window, click at anywhere to place the
coupling capacitor instance. The instance means the coupling capacitor value between
net ‘c’ and net ‘z’ is 0.02pf.

Step 10: Save the design.

Step 11: Select Check->Hierarchy to check whole design first.

Step 12: Select Tools->Export Netlist. In “Export Netlist” form, turn on the option Parasitic RC
to export parasitic R/C/Coupling C.
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File Type SPICE S Format Settings...
File Mame |Itmp!full-aﬂder.spi Browse...
Confiyg View |

View Mame List |verilug schematic spice cdl spectre verilog vhdl xt1-1

Skip Libraries |

Skip Cells Below |

[¥ Hierarchy [+ From Top Cell
Parasitic F [~ SPICE Deck

[ Without .EHMD Card [~ Accept Open View
[+ Display Result

I=IHelp & (0] 4 | Cancel __|[|

In exported netlist, the information of parasitic resistor, parasitic capacitor and coupling capacitor
are printed as the following.

* parazitic resfcapsind
RRO c#l = 5

CPO ¢ 0 0,05pf

FPL z#1 =z 1

CPL z 0 0,01pf

* coupling capdind
CPZ2 oz 0.02pf

Exercise - 35 Edif In

EDIF is the abbreviation of Electronic Design Interchange Format. It is a nonproprietary, standard
interchange format that uses text to describe electronic design data.

Edif-In tool translates EDIF file to schematic data. Do following steps to translate an EDIF file to
schematic data.

Step 1:  In Design Manager window, select File->Import->EDIF, the Import EDIF form appears.
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|mumefyangjqu4Jdemu!EDIF!MULﬁxB.edif Browse,
To Directory |itmp Browse...

Skip Libraries | basic <
[ Owerwrite Existed Library
[ Overwnte Existed Cell
[T Owverwrite Existed View
Case Sensitivity (= Preserve "1 Upper " Lower
Distance Unit (#1160 units = 25.4 mmfinch
(_/ From Technology
Met Hame (= Default
") Keep Net Hame With EDIF
(" Add Net Label To All Segments

Help Check... Apply 0K Ccancel
|- |

L Cancel 1|

In this form, some options need to be paid attention to.

Skip Library is a library name list. Edif-In tool will not import these libraries to schematic data.
Suppose that the library which is defined in EDIF file already exists in Zeni design environment,
if you don’t skip it, Edif-In will overwrite the old library with the new one. In general, the “basic”
library is skipped for that in Cadence environment, "basic" library includes some symbols of
fundamental elements, such as, port symbol, power symbol, etc. It has the same name as the
"basic" library of Zeni. If you do not skip the "basic" library, EDIF-In will recreate a "basic"
library which comes from Cadence tool. It is terrible to overwrite the "basic" library of Zeni. So
you'd better skip the "basic" library for safe

Distance Unit specifies the grid spacing in schematic. Select 160units=25.4mm/inch option to

keep the original spacing defined in EDIF file. Select From Technology to adjust the original size
to fit Schematic Editor.

Net Name specifies that EDIF-In how to name a net.
-Default names the net as same as the original in other EDA tool.
For example, the following is a part of an EDIF file, EDIF-In names net with "a".

(net (n:a_me A
(display (figureGrouplverride wire
{(textHeight 12))
(justify LOWERCENTER)
{orientation RO

(origin (pt -130 2201)))

-Keep Net Name With EDIF adds a default name to any segment of the net. The default name,
such as net0, netl, is defined in EDIF file.

For example, the following is a part of an EDIF file, EDIF-In names net with "net0".
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(net net(
(joined)
(figure wire (path (pointList

-Add Net Label To All Segment adds the name to all segments of the net.

The following is a figure to demonstrate the difference among 3 options.

a =1
B , I
- n et
3
A
—“I—a
n et

The left figure is original schematic data in other EDA tool environment, the right 3 figures are
translated to schematic data from Edif file with difference options by EDIF-In.

e Thearrow 1 is for Default option. You can find the translated schematic data is the same
as the original one.

e Thearrow 2 is for Keep Net Name With EDIF option. You can find that EDIF-In is not
only names the first net with "a" but also names the second net which no name in original
schematic data with the name "net0", and places this name to any segment of the second
net.

e Thearrow 3 is for Add Net Label To All Segment option. You can find that EDIF-In is not
only names the first net with "a" and places this name to all of segments of this net, but
also names the second net which no name in original schematic data with "net0" and
places this name to all of segments of this net.
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Step 2:  Fill out above form with the following information.
File: $ZENI_INSTALL_PATH/demo/EDIF/MULS8x8.edif
To Directory: to your working directory.
Skip Libraries: basic

Step 3: Ok the form.

Step 4: The Zterm-edif form appears.

Step 5:  Close this fome when it is over.

Step 6:  In Design Manager Window, select File->Refresh Library List to refresh libraries.

Step 7:  The three libraries “cdsRipLib”, “MUL8X8” and “tec” are added in library list. They
were defined in EDIF file.

Step 8: Open toplevel cellview “MUL8X8.MUL8X8.schematic”, the schematic data is
translated from edif file is shown as below.

nxn MUL need n[n=1" full_addér and nxn and2 =

Exercise - 36 Edif Out

Edif-Out tool exports schematic data to EDIF file. You can continue your design with this file in
other EDA tools. Even you can import this file to Zeni again with Edif-In if you like .

Do following steps to export cell “Adder.adder_4.schematic” to EDIF file.
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Step 1:  In Design Manager window, select File->Export->EDIF or directly select File->Export
EDIF in schematic cellview “Adder.adder_4.schematic” window. Fill out the form with
the following information shown as figure below.

Library Name |Adder Browse...

Cell Name adder_4
File Mame Jftmp/adder.edf Browse...

Ext. Libraries | basic
Bus Width 10|

¥

Help Apply (814 Cancel

= =J

In this form, Ext.Libraries option needs to be paid attention to.
Ext.Libraries is a library name list. Edif-Out tool will export this library with keywords
“external” to Edif file.

For example, as the form above, skip the library “basic”, the Edif file looks like below.

(external basic
(EDIFLEVEL 0O)
(technology (numberDefinition))
(cell EGND (cellType GENERIC)
(view symbol (viewType SCHEMATIC)
(interface

Why to make some libraries "external”? Because that if one library is marked with keyword
"external" in edif file, when you edif in this file, no matter in Zeni environment or in other
EDA tool environment, the library will not be translated to schematic data. Otherwise, when
the library name is the same as one in Zeni or in other EDA tool, this new library will
overwrite the original one in Zeni or other EDA tool if you not skip it during edif in.

Step 2: Ok the form, the edif file is exported.

Exercise - 37 CDL-In, Verilog-In

Zeni translates CDL netlist or Verilog netlist to schematic data.

Step 1: In Design Manager window, select File->Import->CDL/Verilog Netlist, the Import
CDL/Verilog Netlist form appears.
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W ] G b
CDLVerlog |mumeryangiqrz4823fdemnf3 Gfadder.cdl Browse...| Edil...
To Directory |mumefyangjq!LlB Browse...

Library Hame |auder
Top Cell Hame |

[ Owerwrite Existed Library
[ Owverwrite Existed Cell

[~ Overwrite Existed View
[ Create Top Cell Symbol
[ Auto Check And Save

[ Preserve Net Hame

Ref. Libraries | u

Device Map Fle |mumefyangiqrz4823fetcfsgemap.rc ~
Edit.. | Default | Browse...|

I= Help Apply | OK Cancel

About the form above,

CDL/Verilog chooses the CDL or Verilog file you want to translate.

To Directory sets a path to locate the library.

Library Name names the library that netlist is translated to.

Top Cell Name regards this cell as the toplevel cell and only translates the cell and its
sub-cells to schematic data. Zeni will translate all of cells to schematic data. if the field is
empty.

Create Top Cell Symbol creates a symbol view for top cell automatically while importing.
Auto Check And Save checks and save all of cellview after importing. If you turn on the
option, don’t need to check full design again before export netlist if you don’t modify
anything.

Preserve Net Name imports the net label according to the netlist.

For example, a part of cdl netlist is shown as below.

LOUBCKT fulladder oz # ci xy

KI0 ¢ netl netd / ord

K11 net2 z ci netl / half_adder

W2 netd netl x y / half_adder
LEMDS fulladder

Turn off the option “Preserve Net Name”, the created schematic is shown as below.
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Turn on the option, the created schematic is shown as below.

Ref. Libraries specifies the reference libraries. As there is no any library information in
CDL or Verilog netlist, if you turn on this option, Zeni will search cell name from these
library one by one to match the cell in netlist. If matching failed or you turn off this option,
Zeni will translate cell information to schematic data and create a cell in library.

Device Map File specifies a device mapping table. It is only for translate CDL netlist to
schematic data.

Click Default button to load the default map file “sgemap.rc”. Click Edit button to open this
file.

This file defines the mapping relation between device and global signal. Each line is a
definition item.

1. Device Mapping
For example, a definition item as below.
analog.pmos.symbol M="pmos Pch" d=D g=G s=S b=B w=W I=L

Here,

® "analog.pmos.symbol" specifies the library name, cell name and view name of device.

® "M" specifies the device is a MOS.

® "pmos Pch" specifies the model list of device.

® "d=D g=G s=S b=B" specifies the mapping relation of pin name. On the left of
"=" specifies the pin of standard MOS, on the right of "=" specifies the pin name of
view "analog.pmos.symbol".

® "w=W I=L" specifies the mapping relation of parameter name. On the left of "="
specifies the parameter name in CDL netlist. On the right of "=" specifies the parameter
name of "analog.pmos.symbol".

In order to understand clearly, we suppose a definition item as below:

demo.pmos.symbol M="pmos Pch" d=a g=c s=b b=d w=W I=L
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As the example shows above, in the CDL netlist, if the device mode is "M" and model name
is "pmos" or "Pch", Zeni will reference the device from cell "demo.pmos.symbol”. "d", "g",
"s" and "b" represent “drain”, “gate”, “source” and “bulk” of device MOS. Zeni is not
sensitive to name case on the left of "=". These four names also can be "D", "G", "S" and
"B". "a", "c", "b" and "d" are the pin name of "demo.pmos.symbol”. The values of
parameter "w" and "I" in CDL view will be past to parameters “W" and "L" of
"demo.pmos.symbol".

Suppose that the CDL view and CDL netlist are as follow:

>M?  <d><g> <s> <bh> [@MODEL] [@W:W=%] [@L:L=%] [@M:M=%]
/*end */

Zeni translates this netlist to schematic data as below.

L [Binstancebame]

CI—{ o ﬁ
[y=a ]
[L=mL]

. ] £
The "dema. pmas.symbol” view The cell "dema.pmos
s instanced in schematic view

The left figure above is cellview “demo.pmos.symbol”, according to device map
definition “demo.pmos.symbol M="pmos Pch" d=a g=c s=b b=d w=W I=L “, the created
schematic data is shown as the right figure.

2. Global signal Mapping

For example, there are two definition items:

demo.gnd.symbol ground="gnd! gnd 0"
demo.vdd.symbol power="vdd! vcc"
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CDL-In

Step 2:

Step 3:

Step 4:

Step 5:

Firstly, Schematic Editor searches string ".gloal" in CDL netlist, if the string is not found,
Schematic Editor regards '0' existed in CDL netlist as the Ground and uses
"basic.gnd.symbol™ in schematic view as default. If the string is found, there will be 3
cases:

1. Formas ".global xx:P", schematic regards "xx" as Power, so it searches string
"power" in device map file and matches the "xx" from the power name list
specified on the right of "=". If matching is successful, Schematic Editor uses the
symbol specified on the left of "power™" as Power symbol in schematic view.
Otherwise, Schematic Editor uses "basic.vdd.symbol"” as Power symbol in
schematic view by default.

2. Form as ".global xx:G", Schematic Editor regards "xx" as Ground, so it searches
string "ground" in device mapping file and matches the "xx" from the ground
name list specified on the right of "=". If matching is successful, Schematic
Editor uses the symbol specified on the left of "ground™ as Ground symbol in
schematic view. Otherwise, Schematic Editor uses "basic.gnd.symbol™ as Ground
symbol in schematic view by default.

3. Form as ".global xx", Schematic Editor matches "xx" from Power name list and
Ground name list respectively. If matching is successful, Schematic Editor uses
the specified symbol as Power symol or Ground symbol. Otherwise, Schematic
Editor regards "xx" as a global signal, that is, Schematic Editor creates a new pin
named "xx!" in schematic view.

Fill out the above figure with the following information.

CDL/Verilog: fill the demo file “$ZENI_INSTALL_PATH/demo/SG/adder.cdl”.
To Directory: fill your working path.

To Library: adder.

Device map file: “$ZENI_INSTALL_PATH/etc/sgemap.rc”.

Ok the form. CDL-In begins to run.

The library “adder” appears automatically in Design Manager window after running.

Open the toplevel cell “fulladder”. The schematic data is shown as below.
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In this figure, default rectangle represents each instance shape.

Step 6:  Open the cellview “adder.inv.schematic”, the cell “inv” netlist is translated to schematic
data as figure below.

Step 7:  Select instance “MQ0”, and press key ‘q’ to popup its property form.

Step 8: In property form, you can find the pmos comes from “analog.pmos.symbol” because of
definition in the device map file.

Step 9:  Close schematic window of “inv” and “fulladder”.

Step 10: In Design Manager, select File->Import->CDL/Verilog again.
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Step 11:

Step 12:

Step 13:

Step 14:

Step 15:

Step 16:

In the form, the information filled last time still exists. Please turn on the Overwrite
Existed Library, the Overwrite Existed Cell and Overwrite Existed View are turned on
automatically in the meantime.

Turn on the Ref.Library option and type “Adder” in it.

Ok the form.

Close the Zterm-sge form.

In Design Manager window, select library “adder”, click middle/right button and choose
“Refreash” from popup-menu.

Open the schematic view of cell “fulladder”, the schematic window appears as below.

This figure illustrates the instances of cell “or2” and “half_adder” come from the library “Adder”.
Because the “Adder” is a reference library and it has two cells “or2” and “half_adder”. Zeni
directly uses these cells to construct the schematic view.

Step 17: Close the cellview.
Verilog-In
Step 18: As the step 2, modify the Import CDL/Verilog Netlist form with the following

information.

CDL/Verilog: $ZENI_INSTALL_PATH/demo/SG/adder.v.
To Directory: working path.

To Library: adder.

Overwrite Existed Library: on

Overwrite Existed Cell: on

OverWrite Existed View:on

Step 19:

Ok the form. All cells included in verilog netlist are created in library “adder”, you can
open top cell “fulladder” to view it.
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6.3. Symbol Editor

In Symbol Editor, most of the commands are the same as those in Schematic Editor. Here, we
mainly introduce some different ones.

Exercise - 38 Add->Label

This command lets you add parameters text to the symbol.

Select Add->Label or click icon I'"h , “Add Label” form appears.

bl Add Label x

Label |[@in5ranceName] | w |
Label Type (O Normal (@ Evaluation
Layer Label *

Font Height |20 2| Font Style

Justification | BottomCenter "‘

Rotate RO ™

L ‘ Hide H Cancel |J

[+]] ¢

i

Ll

These parameter labels start with ‘@’. When you add this symbol cellview into the Schematic
Editor, Schematic Editor replaces this parameter name with its value when you turn on Evaluation
option in “Add Label” form, otherwise, Schematic Editor regards it as normal string.

Layer dropdown-list includes Sheet, Primitive, Device and Lable. This option is only used to
change the color of label. These 4 colors are specified in Options->Color.

-123 -



Zeni Full Custom IC Design Flow Workshop

Exercise - 39 Add->Selection Box

This command lets you define an area. This area is used that when you add this symbol cellview
to Schematic Editor, Schematic Editor highlights the symbol as long as your cursor is in this area.
If you click cursor in this area, this symbol (instance) will be selected. The default selection box is
a rectangle that encloses all of the pins and symbol shapes, except Note text.

Exercise - 40 Add->Import Symbol

This command lets you import an existed symbol cellview to current Symbol Editor window.
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6.4. Layout Editor

6.4.1. Import demo libraries
Please refer to 6.1.1 Import demo library on page 61 to import some demo libraries to Design

Manager window.

1.  PLL=$ZENI_INSTALL_PATH/demo/tutorial/PLL_demo/PLL
PadText=$ZENI_INSTALL_PATH/demo/PDT/PadTextLib/PadText
GenArray=$ZENI_INSTALL_PATH/demo/PDT/GenArrayLib/GenArray

6.4.2. Create a library

Step 1:  In Design Manager window, select File->New->L.ibrary.

Step 2:  Fill out Name field with “Lab2” and In Directory field with your working path in New
Library form.

Hame | Lah2

In Directory |mnmefyangjqulB| Browsse...

Technology
(e Attach To Library  PLL

1k

(" Copy From Library sHD =

¢~ Load From File ‘ Bmwse...| Default|

1 Unneeded

L Help 0K Cancel L[I

Step 3:  Use the technology file of library “PLL" as its technology file.

Step 4: Ok the form.

6.4.3. Working With Basic

Exercise - 41 Exactly Select Overlapped Object

Sometimes objects are overlapped each other, which will take trouble to exactly select one of the
objects. ZeniPDT lets you press a key to select an object. The system sets the key "v" as default.
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You can also modify it by Key Mapping command. The Key Mapping form is as below.

b Key Mapping x

Action v||(ey | =
[» Abstract
[ Advanced

Choose Overlapped Object ¥

[ Create
Decrease Display Depth By 1 <3hift=q
[- Design
[> Edit
[- Help ﬂ

Style = Elegant (7 Classical

Help Save Default Apply Close
e ] Lo |_om |,

To exactly select an overlapped object, you should
Step 1:  Slide the cursor in overlap area, ZeniPDT will automatically highlight the nearest object

from the cursor.
Step 2:  Press "v" key to switch the highlighted object you want to select.
Step 3:  Click the left mouse button to select the highlighted object.

Exercise - 42 Locating Precisely

You can set the precise location by input the coordinates when you create, copy or move an object
in layout window.

When you create an object, you should
Step 1:  Activate a create command.

Step 2: Enter the coordinates of starting point in it. An absolute coordinate can be

specified by using one of the following syntax.

(a) (xy), or (x,y), or (x:y)

(b) [xy], or [x,y], or [x:y]

(c) {xy}, or {x,y}, or {x:y}

(d) <x y>, or <x,y>, or <x:y>
Multiple points can be separated by spaces or comma, such as (1 2) (3.5 4),
or (1 2), (3.5 4). Arelative coordinate can be specified by turning on the Use
Relative Coordinate option or by placing a ‘@’ sign at the front of the x ory
coordinate. Either of x,y coordinate is specified as relative, the expected
point will be classified as relative point. For example, (@0 5) = (0 @5) =

(@0 @5).
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Step 3:  Press "Enter".

Step 4:  Move the cursor in layout editor window, the cartoon object will follow your cursor.

When you move or copy an object, you should
Step 1:  Select an object first.

Step 2:  Activate the move or copy command.

Step 3:  Left-click at a point in the object and move cursor, a small yellow square around the
point you click appears in the cartoon object. The point is a reference point of the
object.

Step 4:  Press "Shift+9" and input the coordinate of reference point you want to place finally.

Step 5:  Press "Enter".

6.4.4. Basic Exercises

Exercise - 43 Technology Center
Technology Center edits and displays user-specified vendor technology.

In Design Manager window, click Tools->Technology Center. Technology Center window appears
as below.
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=%
Help |
Library |PLL Browse... | Attach... |
Technology
Hame |Cmos
Auto Punch Hew... | Detete... | Euit...
DRC Rule valid H| "| HF|NF|HV|HV‘HS‘N5|
GDS Layer Map
Hum | Hame |styte |val [Fn |vis |sel ﬂ
Sl e 0 LLO.dwg
Trace Rule 1 Nwell.dwg
2 reserved].dwg
13 Nimp.dwg
14  Pimp.dwg
5 Oxide.dwy
6 Cont.dwy
7 Foly .dwy A
7 Foly .pin =
8  Metl.dwg -
4] 2] ¥
|[Double-click to edit an item. READ[OD[ ]

This window contains all technology information of each library. Library drop-down list lists all
of libraries. Choose one library from it, technology information related to the library will be
displayed in this window at once.

In addition, if the technology information of a library is linked to another library’s, such as library
“Lib2” created by 6.4.2 on page 125, the information is shown as below.
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=m%

File Help
Library( Lib2 -> PLL ) .|| Attach...
~

s Technology

Hame |

Auto Punch
DRC Rule

GDS Layer Map
Layer

“Lib2->PLL” means the technology
information of library “Lib2” depends

on technology information of library
“PLL".

Spacing Rule
Trace Rule

[READ[MOD[ 7

When cursor moves to near string “PLL”, a small hand shape appears.

Technology Center =

File Help

Lib |Ijh2 L | Eewe -
rTechnology @

Maime |

Auto Punch
DRC Rule

GDS Layer Map
Laver

Click it, the technology information of library “PLL" is shown as below figure shown.
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==
Help |
Library PLL Browse... | Attach... |
Technology
Hame |Cmos
Auto Punch Hew... | Detete... | Euit...
DRC Rule valid H| "| HF|NF|HV|HV‘HS‘N5|
GDS Layer Map
Hum | Hame |styte |val [Fn |vis |sel ﬂ
Sl e 0 LLO.dwg B
Trace Rule 1 Nwell.dwg [ ]
2 reserved].dwg [:-
13 Nimp.dwg
14  Pimp.dwg
5  Oxide.dwg
6 Cont.dwy
7 Poly.dwy al
7 Poly.pin =
8  Metl.dwg B -
4] — 2] ¥
|[Pouble-click to edit an item. READ[MOD[ |

On the left side of the Technology Center window, six kinds of information are shown. Here,
information of Auto Punch, Layer, Spacing Rule and Trace Rule are stored in technology file
“tech.dat”, DRC Rule and GDS Layer Map’s are stored in “drc.rule” and “gds.map” respectively.
These three files locate under path “<library_name>/.technology”

Click one item on the left side of window, related information will be shown on the side of the
window.

About the six kinds of technology item,

Auto Punch specifies rules to add via cells at the cross of two paths automatically. Please
refer to Exercise - 88 Auto Punch on page 205.

DRC Rule specifies rules for real-time Design Rule Check (DRC). Please refer to Exercise -
90 Realtime DRC on page 209.

GDS Layer Map lets you re-define the layer name and layer number when current layer
number is different from the one defined in GDS file of foundry.

Layer specifies layer number, layer name and display rendering.

Space Rule specifies rules for the minimal external spacing between two geometries. Please
refer to Exercise - 89  Automatically Adjust Spacing on page 208.

Trace Rule specifies rules for inter-connection detection between nodes. Please refer to
Exercise - 74 Advanced->Trace Net on page 174.

As the figure above, click Layer item on the left side of window, all layer definitions of library
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“PLL” are shown on the right side of window.

Double click the second item, Layer form appears.

U s

Number 1

MName Nwell e

Purpose | dwg | w Z

Property ]

Walid

Filled

visible || style16

Selectable D Stylel?

Line Width |1 B EYSE
Style19 |
I ——— Il
- Edit Display Resource

Append Insert Replace Cancel

L =

You can modify or create another layer definition in the above figure.

Here, Style specifies the layer rendering. You can select another layer style as you need. A style is
a set of color, fill, line pattern, and it is created by Display Resource. Please refer to Exercise - 44
Display Resource on page 132. You can click Edit Display Resource button to edit the selected
style in figure below.

Display Resource - (homefyangjg/.zenifdisp.res

Style """"""""""" Z Line Color Line Pattern
W | EEEEEE P
Wy | W W

Style13 || Fill Pattern

Style14 L]

u LIl 1L YNNZlZ
L LEL L L 77N NN NNS
W style1?  Fill Color NN ZlzlZlZlzZ
B stye1s I I TS PAVEEEEEHE
@ stviero LIl | = EEEEEEE
(Bl styiez0 u Zl2m
By B snn SEzuznnm
Add Deletelhpply [ | BN EEN AN NI
E‘.ﬂlelﬁ MODIFIED e
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About the File menu in Technology Center window,

File->Save stores technology information to file “tech.dat” under path “<lib_name>/.technology”.
File->Reload aborts any modification and reloads technology information from file “tech.dat”.
File->Import->Zeni ASCII Tech File imports an ASCII technology file created by File->Export
and replace current technology file.

File->Import->Zeni Binary Tech File imports a binary technology file of Zeni and replace

current technology file.

File->Import->Zenil.x/2.x Tech translates technology file of Zeni old version to current one.

File->Import->Cadence ASCII Tech File imports an ASCII technology file created by Cadence
tool and replace current technology file. Meanwhile, display resource file of Cadence tool is
imported too and is merged into display resource file of Zeni if you fill out the Display Resource

File field in Import Cadence Technology form.
File->Export exports an ASCII technology file.

Exercise - 44 Display Resource

This command supplies resource for layer definition in Technology Center.

In Design Manager window, click Tools->Display Resource, the form appears as below.

Styleld
W stilo11 b
Add | Delete | Apply

-

[+]
[
=
m
(&)
o
=

Fill Pattern

LI

NERNNAZ
Z\ZININ N NN N
NNEAADAA A2
IOEEEEREE
EEEEEEEE
2 T
0 P P
AN N

MODIFIED J

This form displays all existed style names and resources of Line Color, Fill Color, Line Pattern
and Fill Pattern. A style is a group of these four resources.

Some operations about style:

® Double click the style name to rename.

® Right-click the style name or icon in front of the name to delete the style or add a new style at
the bake of the selected style.
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About File menu,

File->Save stores the resources to file “disp.res” wunder path “$HOME/.zeni” or
“$ZENI_USER_HOME/.zeni".

File->Merge merges another display resource file into current one.

File->Reload re-reads file “disp.res” and replace current one.

File->Load Default loads file “disp.res” under path “$ZENI_INSTALL_PATH/etc” and replace
current one. 65 styles are default.

Exercise - 45 Design->Save Markers

This command lets you save marker to binary file “maker.dat” in directory
“../libname/cellname/viewname/current”. The marker is created by commands Layout Verification,
Load Report, Trace Net or Find. The command “Browse Marker” translates the marker file to
internal database of Zeni and shows markers on Browse Marker form. Please refer to

Exercise - 85 Tools->Browse Marker on page 194.

Exercise - 46 Window->Set Display Depth

This command specifies the depth of image shown in the current window.

Display Depth |3 |:| { Increase By 1 | Decrease By 1 |

I= Help Apply ‘ oK | Cancel _l[l

If you set “3” in the above form, Layout Editor will display layout images from the toplevel to the
3" level. “0” represents toplevel.

Step 1:  Open layout cellview “PLL.PLL.layout”, the toplevel images are shown only.

Step 2:  Select Window->Set Display Depth, or press “Alt+F” key, type “2” in Set Display
Depth form. You can find layout images are shown from toplevel to the 2" level.

Note:

1. This command is different from Options->Generic->Display->Initial Display Depth.
The Initial Display Depth specifies how deep image is shown when you open a layout
cellview. The depth number is stored in “[display]” section of file “le.rc”.

2. Press “Ctrl+F” to display full hierarchy images; press “Shirt+F” to display the toplevel
images only.
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Exercise - 47 Window->View Area

This command lets Layout Editor display image in an area with hierarchy. How deep image is
shown depends on the Display Depth number in View Area form.

b d View Area

Display Depth E

Help

Step 1:  (Omit this step if this cellview is opened) Open layout cellview “PLL.PLL.layout”.
Step 2:  Press “Shift+F” key to display toplevel images.

Step 3:  Select Window->View Area->Set and set “2” to View Area form.

Step 4:  Click Hide button.

Step5:  Select an area in current window, the images from toplevel to the 2" level in this area
will be displayed.

Step 6:  Select Window->View Area->Delete to recover original view status.

Exercise - 48 Window->Raise Design Manager

This command raises Design Manager window to the top of the screen. It’s very convenient for
you to return to Design Manager window directly from schematic editor window or layout editor
window. ‘2’ is default bindkey.

Exercise - 49 Create->Path

This command lets you create path.

Select Create->Path or click icon "=, Add Path form appears (if the form doesn’t appear, please
press “F3”)
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Snap Mode () Any () Diagonal @) Orthogonal () XY () ¥X (O 145 (O 451 () Routing
Width -
End Type

Offset

Via Place (® Single (O Cross () Array

Auto Adjustment []

Hide H Default || Apply H Cancel —_|ﬂ

About the form above,

Snap Mode specifies the moving track while creation path.

Width specifies the path width.

End Type specifies how the path ends are created.
-Extend specifies the path ends extend from the path points by one half the path width.
-Truncate specifies the path ends and path points end at the same point.
-Round specifies the path ends by an arc. The radius of arc is half the path width.

The following three path ends show path end type.

Offset specifies which edge of the path is offset from the line you create.
For example, the following figure shows three offset modes.

(! X |

Left Center Fight

Via Place is used to add via cell automatically at the cross of paths. Please refer to Exercise - 88
Auto Punch on page 200 for more details.
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Auto Adjustment is used to adjust two paths’ distance to meet DRC rule. Please refer to Exercise
-89 on page 208 for more details.

Exercise - 50 Create->Bus

This command let you create multiple paths at one time.

Snap Mode () Anyangle () Diagonal @) QOrthogonal ) XFirst (C) YFirst
End Type () Extend @ Truncate () Round

Number 3 I%
Width 0.5
Spacing 1.0
Layer metl.dwg
L Help Hide Default Apply Cancel

=J

About the form above,

Number specifies the path number you want to create.

Width specifies each path width.

Spacing specifies the distance of two paths.

Layer specifies the layers each path used. Click Browse button to select layers. In Layer form, you

can select multiple layer names by pressing “Ctrl + left mouse button”.
Exercise - 51 Create->Label
This command let you create text in the cellview.

Step 1: Create a new cellview “Lab2.crtlabel.layout”.

Step 2: In Layout Editor window, click Options->Generic menu to modify spacing value and
make sure the show label option is turned on in Display tab.
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Display| Editor | Verify |

Grd Snap
Type @ Mone Dot C Line X Spacing [0.050 Bi
Minor Spacing [0.050 [=] | ¥ Spacing [0.050 B
Major Step |5 [=] | aperture [p.050 B
Brightness  [150 [=]

Ldrnoe
Show [ Hame [ Cell Hame [~ Orientation [ Origin
Initial Display Depth [0 B

Array Display Mode O Full ) Single Frame (=) Periphery
Draw Small One As ) Full (¢ Box (O Empty

Other
Show [ Axis [ Fixed Rulers| [+ Label | [+ Label Orgin
Precision B B

Step 3: Ok and save the form.

Step 4: In Layout Editor window, select “Metl.dwg”from the Layer Palette on the left side of
the editor window. The Layer Palette looks like the below figure.

All FIV]S
Toggle FIV]S
Search ||

B dwe [
[l Nwell  dwe
reservedl dwg
. Mimp dwe
Pimp dwe

dwe

dwc
dwe
pir
dwe
pir

dwe
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Step 5:

Select Create->Label or click icon A, and fill out the Create Label form with the
information as figure below.

Label text
Height 0.500 -
Orient @® R0 () R90 (D) R180 () R270 (O MX () MY () MXR90 () MYRI0

More Settings

Number -
Prefix “! PrefixStep 2 -
Postfix *| PostfixStep 3 :
Randomfix *| RandomfixStep |4 2

3
1
5
2
RandomfixPos |2

X Spacing 1.0 Y Spacing 1.0
PreFrame @ __OL1O()O=_=>01{11
PostFrame (O _ O ]J@® (0O« >}
RanFrame O_ OO W@®=_>01{ 1

L

Help ‘ ‘ Hide ‘ ‘ Default ‘ | Apply ‘ |

About the form above,
Label specifies the text you want to create.

Height specifies the text height. The number that greater than 0.0 and less than or equal to
2000.0 is valid.

Orient specifies the orientation of the text.

Justify specifies the location of the label origin. The origin appears as a square on the label
when you place the label.

More Settings specifies some advanced settings, such as creating a label array.

-Number: the number of label. 1~1024 is valid.

-Prefix: the number as a prefix of the label. -1~1024 is valid. -1' means system don't add
any number in front of the label.

-PrefixStep: the step of prefix number.-1024~1024 is valid.

-Postfix: the number as a postfix of the label. -1~1024 is valid. '-1' means system don't add
any number at the back of the label.

-PostfixStep: the step of postfix number. -1024~1024 is valid.

-Randomfix: a number is added among the label string. The position of the label string is
specified by RandomfixPos. -1~1024 is valid. -1' means don't add any number to the label.
-RandomfixStep: the step of Randomfix.-1024~1024 is valid.

-RandomfixPos: if adding a number to the label, RandomfixPos specifies the position of
the label. The position number is greater than or equal to -1 and less than or equal to the
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length of the label. For example, if the length of the label is 6, set the RandomfixPos to 4,
it will add Randomfix inumber at the back of the 4th letter of labels. '-1' means system
don't add any number to the label.

-X Spacing: the distance of two labels in X direction.

-Y Spacing: the distance of two labels in Y direction.

-PreFrame: the frame of prefix.

-PostFrame: the frame of postfix.

-RanFrame: the frame of randomframe.

Step 6:  Apply and Hide this form.

Step 7:  Use stroke (Please refer to 4 Working With Basic) to magnify an area till you can see the
label attached the cursor clearly.

Step 8:  Click at a point on the Layout Editor window to place these labels.

The label “text” added in cellview is shown as the figure below.

RandomfixFPog=2 Randomfix=2
Slep=4

S ———3te<E>xt

\—\rlte< >xt

Justify — ‘

Bottorm Left

Postfix=5
Slep=3

RanFrarme PostFrame
< = ( )

Exercise - 52 Create->VCell

This command automatically creates foundational device cells through translating vcell template
file. Please refer to Exercise - 87  VCell on page 200 for details.

Exercise - 53 Edit->Copy

This command let you copy objects in the same cellview or to another cellview. You can also copy
object from a read-only cellview to another writable cellview.

Click Edit->Copy and press “F3” to popup the related form.
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To Layer
Resize |0.000 | Magnify | 1.000 =

Direction @ Anyangle ) Diagonal () Orthogonal () XOnly ) YOnly
Rotate (@ RO () RO0 () R180 () R270
[ % Mirror [] Y Mirror

Array

Rows |1 “ Delta Y |0.000 =

Columns |1 | Delta X | 0.000 =
Help Hide Default Apply Cancel

= =

About the form above,

To Layer lets you copy objects to another layer.

Resize increases or decreases the size of destination object. If you set it to “2”, system increases 2
micron to destination object compared with original one; if set it to “-2”, the system decreases 2
micron to destination object compared with original one.

Magnify lets you magnify or shrink destination object. If you set it to 2, the size of destination
objects is twice as original one; if set it to 0.5, the size of destination object is half of the original
one.

Direction controls the direction in which you can move the duplicate object.
Rotate controls rotation of duplicate object.

Rows and Columns let you create an array of duplicate objects.

Delta Y and Delta X specify the spacing between array objects.

Note:

1. If you turn on the option Options->Generic->Editor->Keep selected, you can copy more
objects continuously without selecting each object again before next copy.

2. An easy way to rotate duplicate object is that right click the duplicate object before
placing it.

Exercise - 54 Edit->Move
This command let you move objects in the same cellview or to another cellview.

Click Edit->Move and press “F3” to popup the related form.
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To Layer Browse...

Resize |0.000 = Magnify | 1.000 -

Direction @ Anyangle () Diagonal (C) Orthogonal () XOnly ) YOnly
Rotate (@ RO () R90 () R180() R270
[] % Mirror ] ¥ Mirror

Delta

X 3.008 =1y 4.000 = Move

=

About the form above,

To Layer lets you move objects to another layer.

Resize increases or decreases object in size. If you set it to “2”, system increases 2 micron to the
object compared with original one; if set it to “-2”, system decreases 2 micron to the object
compared with original one.

Magnify lets you magnify or shrink the object. If you set it to 2, the object size is the twice than
original one; if set it to 0.5, the object size is half of the original one.

Direction controls the direction in which you move object.

Rotate controlst the way rotate the moved object.

Delta X and Delta Y specify the relative position of moved object compared with original position.
After fill out the value of both them, you need click Move button to implement it.

Note:

1. If you turn on the option Options->Generic->Editor->Keep selected, you can move more
objects continuously without selecting each object again before next moving.

Help Hide Default Apply

2. An easy way to rotate moved object is that right click the object before placing it.
Exercise - 55 Edit->Chop
This command lets you remove a selected portion of objects.
Step 1:  Select object first.

Step 2:  Click Edit->Chop and press “F3” to popup related form.
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Chop Shape J Polygon (_) Line (_) Circle
Snap Mode (@ Anyangle (O Diagonal (O Orthogonal () XFirst O YFirst
Discard

Restore Path

Help Hide Default Apply Cancel

= =J

About the form above,

Chop Shape specifies the shape of chop.

Snap Mode is used only when chop shape is set to Polygon or Line. It controls the direction of

tangent.

Discard specifies whether to discard extracted objects or not.

Restore Path specifies that if the object to be chopped is a path, whether to keep path property or
not when tangent direction is horizontal or vertical.

Example 1: Chop a rectangle.

Example 2: Chop a path.
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Exercise - 56  Edit->Stretch
This command lets you stretch edges or corners of an object.

Do following steps to stretch objects.
Step 1:  Select corners or edges, the selected portion are highlighted.

Step 2:  Click at a point as reference point

Step 3:  Move the pointer to stretch the corners or edges. The moving direction depends on
options in Stretch form.

b 4 x

Direction @

Help Hide Default Apply Cancel

Step 4: Release the mouse button.

Example 1: stretch corner

Before After

Example 2: stretch edges

RN

move the cursor .
select a8 group of edges click on & reference point to stretch the edges the stretched object

i

Exercise - 57 Edit->Reshape

This command lets you change the shape of selected rectangles, polygons and paths.

- 143 -



Zeni Full Custom IC Design Flow Workshop

Do following steps to reshape rectangles or polygons.
Step 1:  Select the rectangle or polygon first.

Step 2:  Click Edit->Reshape or click icon ?ﬁ

Step 3:  Click at a point on the edge of selected object and move mouse to create the new section
of the object.

the first and last points must
touch the original shape

Step 4:  When the last point touches the edge of object, the new shape is highlighted.

Step 5: Right click to toggle between highlighting the new shape and highlighting both the
original and new shape.

merge original and rnew shapes to riew shape to replace original shape
replace original shape

Step 6:  Left click when the shape you want is highlighted. Then you will get the new shape.

Do following steps to reshape a path.
Step 1:  Select the rectangle or polygon first.

Step 2:  Click Edit->Reshape or click icon ?E

Step 3:  Click at the centerline of path to create new section.

gtart the new segment from
path centerline

L -

Step 4:  Double click when you finish entering points.
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Step 5:  Right click to toggle the highlighted path segment.

galect different highlight segement

Step 6:  Left click when the shape you want is highlighted. Then you will get the new shape.

Exercise - 58  Edit->Split
This command let you split a section of the paths and stretching the splited section.
Step 1: Create a new cellview “Lab2.splitbus.layout”.

Step2: Click icon ™= to create 3 paths with width.0.5. Please refer to Exercise - 50
Create->Bus on page 136.

Step 3:  Select all of paths first.

Step 4: Choose Edit-> Split.

Step 5:  Press F3 to popup related form. Select Diagonal in below form.

b d S b 4

Snap Mode () Anyangle @D aID Orthogonal () XFirst () YFirst

Help Hide Apply Cancel

Step 6:  Click a point to create a split line that crosses each path twice.
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create a split line at a 45degree angle

through the segments to prevent the path
zsegments overlapping when you =tretch them

Step 7:  Double click at the last points of the split line.
Step 8:  Right click to toggle highlighted section.

Step 9:  Click on a point and stretch highlighted section along direction specified in Split form.
Of cause, you can also modify the direction in this form.

Help Hide Default Apply Cancel

Step 10: Left click where you want to stretch the segments.

B e
e
e L]

gelect different highlight =ection and stretch them upwards

Step 11: Save and close the cellview.

Exercise - 59 Edit->Find

This command lets you find instance, label and object recursively throughout a design hierarchy.
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Step 1: Create two new cellview “Lab2.find1.layout” and “Lab2.find2.layout”.
Step 2: In “Lab2.find1l.layout”, create a label “labell” with “Metl.dwg”.

Step 3:  Save the cellview.

Step 4: In “Lab2.find2.layout”, add instance of cellview “Lab2.find1.layout” first, then create a
label “label2” with “Met2.dwg”. The figure is shown as below.

label

Step 5:  Save the cellview.

Step 6: In “Lab2.find2.layout”, select Edit->Find. Find form appears. Set Find to Label, the
figure is shown as below.

Find Label o

Layer Browse...

Label

Hierarchy Depth |2
Case Sensitive

[] Zoom To { | 6

w

Help Apply

=

About the form above,

Layer lets you fill layer name that label belongs to. If you don’t fill it, system will
search label on all layers.

Label lets you fill the label name you want to search. If you don’t fill it, system will
search all labels on specified layer.

Hierarchy Depths specifies system finds label within design hierarchy depth you
defined.

Step 7:  Don’t fill Layer field and Label field, click Apply directly. All labels on any layers will
be found out as figure shown below.
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label?
lapell

You can also click Tools->Browse Marker (Exercise - 85 Tools->Browse Marker on page 194)

or click icon ﬂ to look over the found labels from Browse Marker form below.

b d Browse Marker x

Cellview: TEST.autopunchdemo.layout

Show |Category Record
Find

RN

Gotoltem  Step1 *

| At @z

Display
[] show All Records ] Blink
Zoom To 1  Line Width 1

R

[rrver ] [omee

In Browse Marker form, left side lists the marker is created by Find command. Right side lists 2
markers are created. Click “->” to look over each marker in layout editor window.

If you want to delete the markers, you can

1) Right-click the Find item in Browse Marker form, choose Delete from popped up menu.
2) Click Tools->Delete All Markers.

Step 8:  Close the cellview.

Exercise - 60 Edit->Replace

This command lets you not only replace instance and property, but also find the invalid cell which
is invoked by another cell but the cell was deleted before.

If you want to find an invalid cell which is invoked by another cell but the cell was deleted in your
design library, you can do the following:
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Step1: As 5.1 Importing demo library: INV on page 7, import the library INV (jump if you
have already imported)

Step 2:  Copy library “INV” to “INV2”. The copy form setting as below figure shown. Please
note that you need to turn on the option “Update Instances”.

hod  Copy Library k.3

-From

Library 1MV

Path fhomefyangjgfz4fdemotutorial/INY_demo/fll
- To

Library INVZ

In Directory |ftmp| Browse...

6 Update Instances  Only For Hew—Cupies[ - | !
Help | oK Cancel

Step 3:  Open layout cellview “INV2.inv.layout”.

Step 4:  Select instance cell “nmos_09” in layout window, and press key “q” to popup the
Property form. Please make sure the cell “nmos_09” comes from library “INV2”.
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|<frst | <Back | Forward s Last>] |
[ Comm
Instance with bound (1.3, 4.3, 3.9, 5.8
Orgin X 1.3 Orgin ¥ |4.3
Library M INV2 _"\
Cell Hame nmos_09
View Name layout.

Instance Hame |11

Rowrs 1 Deltay |0
Columns 1 Delta X |0
Rotate RO [+ | Magnity [I
Property
Hame
Value
Add Delete Modify

Hame |Yalue

Help Apply 0K Ccancel

Step 5:  Close layout cellview “INV2.inv.layout”.

Step 6:  In Design Manager window, delete cell “nmos_09” from library “INV2” deliberately.

Nelata el .-x.

..: Library: INV2 ! I
Hot Delete = Delete <[~

inv || nmos_09 )

mimz

mndiff

mpdiff ;”I

mpoly _l

HE——
pmos_18

- -

§ seect] | setect
Help | Apply | ‘ oK 'l Cancel ||

Step 7:  Open again layout cellview “INV2.inv.layout”.
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Step 8: Select Edit->Replace. In Type drop-down menu, choose “Instance Of Undefined
Cellview”.

Step 9:  In Scope drop-down menu, choose “Cellview”.

Step 10: Click “Find” button directly. The result of searching will be shown in following figure.

k.
Type( Instance OF Undefined Cellvi| :—D Scope Cellview :l
Replace With
Library Brnwse...l
Cell
View
""" Replace Replace Peer Prev Hext
In Cellview Ref. Cellview =
Instance INVZ.inv.layout INVZ.nmos_D09.layout
(1] [+]
[~ Zoom To | | 2
Help | Cancel |

Step11: As the above figure shown, cellview “INV2.inv.layout” invokes cellview
“INV2.nmos_09.layout”, but the cellview “INV2.nmos_09.layout” was deleted just

now..

Step 12:  According to this information, you can replace the instance with a valid cellview.
Step 13: In Replace With section, click Browse button.

Step 14: In Design Browser form, from left to right, select INV, nmos_09, layout.
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o Heplace x
Type Instance Of Undefined Cellvi $| Scope Cellview| ¥

Re
ibrary [INV
cell  [nmos_09
ew |Iayuut j

| Replace ‘Heplace Peer‘ Prev

\ ‘Browse....

Find

[+]

Ref. Cellview

Object  |In Cellview
INVZ .nmos_09.layout

Instance INVZ.inv.layout

Step 15: Click Replace button to replace the instance cell “INV2.nmos_09.layout” with

“INV.nmos_09.layout”.

Note:

What'’s the difference between “Replace” and “Replace Peer”?
--“Replace” only replaces the cellview you selected with a valid cellview.
--“Replace Peer” replaces all cellviews that are same as the cellview you selected with a valid

cellview.

Exercise - 61 Edit->More->Change Layer

This command lets you change selected objects from one layer to another.

Step 1:  Select objects first.

33
Step 2:  Click Edit->Move->Change Layer or click icon =
Step 3:  System changes selected objects to current active layer directly. Current active layer is

shown as figure below.

Design  Window Create Edit Select |
e r——

Exercise - 62 Edit->More->Convert To Polygon
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This command lets you convert selected rectangles, paths, circles and arcs to polygons.

Do following steps to convert path or rectangle to polygon.

Step 1:

Step 2:

Select a path or (and) a rectangle object.

Ex
Click Edit->More->Convert To Polygon or click icon .

Before After

For circle and arc, you can define how many edges the polygon has in Convert To Polygon form.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

B
Click Edit->More->Convert To Polygon or click icon X first.

Press F3 to popup the related form and fill out the Convert Segment field in the form.
6~128 is valid. 64 or a value set last time is default.

Convert Segment |

Auto Snap Grid  [+]

Help Hide Default Apply Cancel

If you want to snap polygons on grid automatically after converting, please turn on
option Auto Snap Grid.

Hide the form.

Click objects you want to convert.

The following figure illustrates converting circle to polygon with 10 segments.
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segment=1¢
Befcore After

Exercise - 63 Edit->More->Connect Path

This command makes two paths merge. The final path inherits the property of the first path,
including path layer, path width, etc.

To connect two paths, do the following.

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Create a new cellview “Lab2.cntpath.layout”.

Zoomin window to see grid clearly.

Create a path which layer is Metl.dwg; width is 0.5; end type is Extend.

Create another path which layer is Met3.dwg; width is 0.7; end type is Truncate. The
two paths are shown as below figure (1).

Click Edit->More->Connect Path, press F3 to popup related form as below.

b4 Connect Path

Snap Mode :
Merge Paths Of Different Types

Help Hide Default Apply Cancel

About the form above,
Snap Mode specifies the connected path direction.
Merge Paths Of Different Types controls whether to merge two paths with different path

width and end type.
Step 6:  Apply the form.
Step 7:  As the below figure (2), click at a point nearby point 1, a yellow path appears starting

from point 1, drag mouse button to point 7 via point 6. So the yellow path (cartoon path)
track is go through point 5, point 6 to point 7.
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Step 8: Release mouse button at point 7, the final path is created by point 2, point 3 and point 4.
Final path is shown as below figure (3).

Step 9:  You can find the final path inherits the first path’s properties, such as width and end
type.

Why the shape of final path looks like figure (3). It is because system stores points of two paths
are pointl, point2, point3, point4 in database. The yellow path track is point 5, point 6 and point 7,
the point 5 is the same as point 1, so the point 1 and point 5 are removed from database; the point

7 is nearby point 3, then system regards point 7 as point 3. So the valid path points are point 2,
point 3 and point 7.

1 2
8 =
F 5
. B H 4 (1} Before
1 R N 2
5 fi

(2} Click on a point at the *tpath, and drag

3 R\\%iaﬁ\\x\w 4 mouse button to the 24 path
&

AT

(3) After

N

If the snap mode is “Any”, the final path is created as below figure (3).

& N @

=== N @)

RO rORRS
Tty
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Exercise - 64 Edit->More->Smooth Corner

This command lets you make corners of rectangle or polygon into rounds with multi-segment
edges.

b d Smooth Corner, b4
Radius | 1.000

AlF |4 >

Segment |1
Mode

ﬂ|= Help | | Hide | | Apply | | OK ‘ | Cancel ‘

About the form above,

Radius specifies a radius of the resultant multi-segment edge.
Segment specifies how many segments will be used.

Mode specifies the target object reshape one corner or all of corners.

To smooth a corner of an object

NN

celect @ corner Fadius=2 segment=2
mode=corner

Before After

To smooth all corners of an object.

- N

Ay XY

radive=@.5 =zegment=1

zelect whale abject mode=ahiect

Befare After
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Note:

1. System doesn’t operate on concave angle. Convex corner is the corner that less than 180
degree, concave angle is the corner that great than 180 degree.

The following figure shows what are convex corner and concave angle.

/Dﬂ WEN COImer

COnNcRve COFTen

N\

2.  System doesn’t operate on an object with hole(s) when mode is set to Object.

N DR

object with hole

Convex Cormer

Exercise - 65 Edit->More->Split Array

When you create an instance array, the instance array is regarded as a whole object, so you cannot
select or remove one of instances. Split Array lets you divide the instance array to independent
instance or to sub-array

Step 1:  Create a new cellview “Lab2.splitarray.layout.

Step 2:  Add instance of cell “PLL.CLK_INV” with 4 rows and 5 columns.
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Rl Createinstance oo B

Library Mame .FLL Browse...
Cell Name CLE_INV
View Name layout

Instance Mame |11

Rows > Delta ¥ | 0.000 (&
Column 5 _//‘ 2 Delta X |0.000 =
Magnify 1.000 51
Rotate @® Ro O R90 ) R180 () R270 .
Mirror [ X Mirror [] Y Mimor

Reference Point (@ Origin () Left-Bottom Comer

Help Hide Default Apply | Cancel

= =J

Step 3: Hide the form and put the instance array to layout editor as below figure.

Step 4:  Select whole instance array.

Step 5:  Click Edit->More->Split Array and press “F3” to popup related form.

Step 6:  Fill out the form is shown as figure below.
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Columns |1,2,1,1
| Rows 211 '

Help oK Cancel

L= -1

About the form above,

Columns specifies that how many sub-array columns you want to divide the whole instance
into. Each sub-array columns is separated by space or comma. Sum of number is equal to
instance array’s column number.

Rows specifies that how many sub-array rows you want to divide the whole instance into.
Each sub-array rows is separated by space or comma. Sum of number is equal to instance
array’s row number.

As the above figure shows, we divide whole array into 4 sub-array columns: the 1%
sub-array columns includes 1 column, the 2" sub-array columns includes 2 columns, the 3"
and the 4™ sub-array columns include 1 column. In additional, we separate the whole array
into 3 sub-array rows: the 1% sub-array row includes 2 rows, the 2" and the 3" sub-array
rows include 1 column.

Step 7: Ok the form, the whole instance array is divided into 12 independent partitions. Moved
each partition, you can see each partitions as figure below.

Step 8:  Save and close the cellview.

Note:
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If you want to divide a whole instance array into independent instance each other, using Smash
command is an easy way. Please refer to Exercise - 68 Edit->More->Smash to get more details.

Exercise - 66 Edit->More->Yank/Paste

This command allows you copy object or portion of object to clipboard. Use Edit->More->Paste
command removes the object from clipboard and copies them to layout editor.

Step 1:  Open cellivew “INVtest.inv.layout”. The layout is shown as below figure.

-

Step 2:  Click Edit->More->Yank or click icon . Select a rectangle area marked as below

figure.
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select the area

Step 3:  Click Tools->Clipboard Viewer. Clipboard Viewer window pops up. The form records
information you selected objects just now. Here, “Objects Yanked” means the number
of objects you selected. “Size” means the size of selected area.

Library: INWtest
Cell: inw
View: layout

Objects Tanked: 14
Size: w=h.2 h=5 25

Empty Cancel

L ~ |

Please note that if whole instance is in selection area, Zeni regards the instance as one
object, and command “Paste” will copy the whole instance to layout editor. If a part of
instance is in selection area, Zeni smashes the instance to each object, and command
“Paste” will copy the objects enclosed in selection area to layout editor.

Step 4:  Cancel the form.

Step 5:  Click Edit->More->Paste or click icon é and click anywhere at the layout editor.
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The objects selected by command Yank are copied to here. The copied objects look like
below figure shown.

press “Ckrl+F"
B
............... 3
M i}
m = H X
[ (o =1 =1

Step 6:  Close the cellview without save.

Note:

Commands Yank and Paste must be used by couple.

Exercise - 67 Edit->More->Make Cell

This command makes selected objects into a new cell. The new cell is shown as an instance in
current cellview window.

Use the instance created in Exercise - 65 as an example.
Step 1:  Open the cellview “Lab2. splitarray.layout”.

Step 2:  Create a rectangle in anywhere.

Step 3:  Select objects you want to make them to a new cell first.
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selecl cbjecls

Step 4:  Click Edit->More->Make Cell or click icon . Make Cell form appears.

Step 5:  Fill out the form as figure below.

K4 Make cell %

Library Name |Lab2 Browse...
Cell Name makecell
View Name layout
Instance Mame |11
Origin Left-Bottom ¥
Help oK Cancel

=

Step 6: Ok the form, the cellview becomes as figure below.

=J
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Step 7:  Save as the cellview to “Lab2. makecell_test.layout”.
Step 8:  Close the current cellview without saving.
Exercise - 68 Edit->More->Smash

This command flattens selected cells. The objects of flattened cells are moved up to the parent
level. This command cannot be reversed by Undo command.

Step 1:  Create a new cellview “Lab2.smash.layout”.

Step 2:  Add instance of cell “PLL.CLK-INV” with 2 columns and 2 rows twice.

%

Step 3:  Click Edit->More->Smash or click icon . Smash form appears.

- 164 -



Zeni Full Custom IC Design Flow Workshop

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Smash Depth 1 =
Aray To Elements First
Smash Veell
Run Mode @® Online O Background
Target
Library Name adder Browse...
Cell Name adder_4
View Mame lay out
Help Apply 0K Cancel

= =J

About the form above,

Smash Depth controls flatten how many depths.

Array To Elements First specifies divide instance array into independent instance
each other first if Smash Depth is 1. This is an easy way to split instance array. Please
refer to Exercise - 65 Edit->More->Split Array on page 157.

Smash Vcell controls whether flatten vcell. About Vcell please refer to Exercise - 87
VCell on page 200.

Fill out the form with the following information.

Smash Depth: 1

Array To Elements First: on

Don’t turn off the form, select instance array in left side first.

Apply the Smash form.

The instance array is divided into independent instance, don’t flatten them. You can
move each instance.

Turn off Array To Elements First option, select instance array in right side again.

Ok the Smash form. The objects of the first level in cellview “Lab2.CLK_INV.layout”
are flattened and shown in current cellview.

Through smashing two instance arrays with different option Array To Elements First, we
can get the different results.
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Step 10: Save and close cellview.

Note:

This command cannot be reversed by the Undo command. You can use Design->Discard Editor to
restore to original.

Exercise - 69 Edit->Property Notepad
This command lets you look over or modify properties of objects you selected.

Step 1:  Open cellivew “INVtest.inv.layout”. The layout is shown as below figure.
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Step 2:  Select an area shown as below figure.

select the area

Step 3:  Click Edit->Property Notepad, Property Notepad window pops up.

File Edit Template Help
v & F Y B @ oo o O C O TF

Total:
Rectangle:
Path:
Instance:
Text:

iy
LayerMName: metl. dwg
Eound: (1.3:12.6) (2.2:13.2)
[Path] 2
LayerMName: metl. dwg
Width: 4.000
EndType: Truncate
Points: (0:15.2) (5.2:15.2)
[Text] 3

H o H B
e n

LayerMName: metl. dwg
Lazhel: wdd!
Location: (0:15.2)
Height: 1.000
Orient: RO
Justify: CenterLeft

LayerHame: nwell. dwg
Eound: (0:13.9) (5.2:17.2)

Name I15

Cellview: INVtest. mndiff. layout
Origin: (1.7:14.75)

Columns

[l sl

Deltax: 0. 900
Deltat¥: 0. 900
Orient: RO

Magnify: 1.000 [=]

[=
=
T
—
g
=
=
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The window displays properties of objects in your selected area just now. Here, you can
modify any object property, for example, rectangle coordinates, path width, path
coordinates, instance location, etc. After modification, click File->Apply and Return or

click icon = in the window, modification will be effected if there is no any syntax

error.
It also provides templates to create new objects, for example, path, rectangle, label,
instance, etc.

Step 4: Modify instance columns from 2 to 1, origin coordinates from (1.7:14.75) to
(2.25:14.75).

Step 5:  Click File->Apply and Return or click icon =y

Step 6:  The Property Notepad window closes and two contact cells becomes one cell. The figure
is shown as below.

Step 7:  Close the cellview without save.
Exercise - 70  Select->Select By Layer

This command helps you select a layer or an instance from a group of overlapped objects in
different layers.

As the below figure shows, 3 objects are overlapped: an instance and two paths in different layers.
Step 1:  Click Select->Select By Layer and click at a point in overlapped area.

Step 2: A small menu pops up as below figure. The menu lists all of layers and instances in that
point.
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ey

DINNNNY st 157 (PLL.CLK_INV.Jayout)

Layer. Metl.dwg
Layer. Met2.dwg

AN
b Metl clwg

= S Mete e

Step 3:  Choose the first item. The related instance will be selected.

Step 4:  Continue to click this point, small menu popup again. The menu lists the remained two
layers.

7

Met2.dwg \1

1]

Metl.dwg

§

Step 5:  Choose the first item. The layer “Met2.dwg” will be selected.

Step 6:  Continue to click this point, small menu doesn’t appearance, system directly selects
layer “Metl.dwg”.

T
i

Note:

If one object is selected before, this command will not select it again, that is, small menu doesn’t
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list the object.

Exercise - 71 Hierarchy->Enter/Descend

Enter command lets you enter a cell or object at lower level of design hierarchy. The adjacent cells
or objects in the higher hierarchy level are kept visible. But Descend command enters lower level
cell or object directly without viewing its surrounding higher level object.

You can turn on Options->Generic->Editor->Shadow Surrounding Objects to gray the adjacent
cells or objects in higher hierarchy level when you use Enter command. Please refer to Exercise -
86 Options->Generic on page 195.

Step 1: Create a new cellview “Lab2.enter.layout”.

Step 2:  Add an instance of cell “PLL.CLK_INV”.

Step 3:  Create some objects around the instance anywhere. Below figure shows an example.

Step 4:  Turn on Options->Generic->Editor->Shadow Surrounding Objects.

Step 5:  Press “Alt+F” to set display depth to 1.

Step 6:  You can find the instance includes other sub-cells.

Step 7:  Press “Ctrl+F” to show full hierarchy objects in current window.
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Step 8:  Click Hierarchy->Enter, and click at a point as below figure shows.

Step 9:  System enters cellview “PLL.M1_POLY$$32249900.layout” directly and shows it with
blink. Editor window’s title becomes

Surrounding higher level

objects still are visible in grey, but you cannot modify them because current cellview is
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“PLL.M1_POLY$$32249900.layout” after all, you can only modify objects in cellview
“PLL.M1_POLY$$32249900.layout”. But in this case, library PLL is a demo library,
you cannot modify this cellview.

Step 10: Click icon t to return to upper level. Current cellview is “PLL.CLK-INV.layout”.
Step 11: Click icon t again to return to the toplevel cellview “PLL.enter.layout”.

Step 12: If you select Hierarchy->Descend or click icon ‘ and click that point as Step 8,

system will enter cellview “PLL.M1_POLY$$32249900.layout” directly without
viewing its surrounding higher level objects.
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Note:

Before using these commands, the content of the cell or objects should be visible with proper
settings of view depth or using “Ctrl+F”.

Exercise - 72 Hierarchy->Enter one Step/Descend one Step

These two commands are similar to Enter and Descend. The difference is entering cell or object
just one level once.

For example, refer to Exercise - 71  Hierarchy->Enter/Don page 170, click that point as Step 8,
then enters cellview “PLL.CLK_INV.layout” only.

Exercise - 73 Advanced->Generate Slot

This command helps you add slot to polygon and rectangle.

Step 1: Create a new cellview “Lab2.slot.layout”.

Step 2:  Zoomin the cellview.

Step 3:  Create two rectangles with “Metl.dwg” and “Poly.dwg” as below figure.

Step 4:  Click Advanced->Generate Slot, related form appears.

Step 5:  Fill out the form with the information as figure shown below.
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v I e
Width 0.050 | Length 0.050 =
X Spacing 0.050 “| ¥ Spacing  0.050 =
Slat In Layer Metl.dwg Browse...
Obstruction Layer | Poly.dwg Erowse...
Area
Left 15.850 “ Right 18.400 =
Bottom -1.950 > Top -0.600 =

Help Hide Apply Cancel

= =)

Step 6:  In the above form, you can fill out the fields of Width, Length, X Spacing and Y Spacing
as you need.

Step 7:  Move cursor into editor window and select an area enclose the whole object on
Metl.dwg. The coordinates of area you selected is shown in Area filed.

Step 8: Ok the form. Slots are added to object on Metl.dwg, the area overlapped with Poly.dwg
doesn’t add any slot because layer “Poly.dwg” is regards as obstruction layer.

Before Aftear

Step 9:  Save and close the cellview.

Exercise - 74 Advanced->Trace Net

This command lets you trace and highlight all electrically connected objects in all visible levels.
Before using this function, you need to create Trace Rule in Technology Center.

Step 1:  Open cellview “PLL.DFFC.layout”.
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Step 2:  Click File->Technology Center in Lay Palette window. Technology Center form
appears.
Step 3:  Click Trace Rule item, all of trace rules are shown in the right side of window.

| i E E I--"nl-x_

File Help
Library |PLL | Browse... | Attach...
-Technology

Hame |Cmus

Auto Punch Hew... | Detete...| Edit... |

DRC Rule

GDS Layer Map Type |Layer #1 |Layer #2 |Layer (/B

Layer C Poly.dwyg Hetl.dwyg Cont.dwyg

Spacing Rule C Metl.dwg MetZ.dwy Vial.dwy

C  Metzdwy Met3.dwy Via2.dwg

C Met3.dwg Metd.dwyg Via3.dwg
Double-click to edit an item. [READ[OD| -

Step 4:  The four rules were created before. Double click at the first item, a form pops up. You
can modify or add item in this form

|La|,.fer #1 |£ Layer #2 |£ Layer C/B |£
e 7 p—— I : /

Fimp.dwg || Cont.dwg || Nimp.dwg L
Oxide.dwg Poly.dwg Pimp.dwg

Cont.dwg Poly.pin Oxide.dwg

Paly.pin Metl.pin Poly.dwg

Met1.dwg Wial.dwg Poly.pin

Metl.pin o] Met2.dwg — Metl.dwg o]
Type (@ Connection () Block

L Append Insert Replace
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Step 5:  Cancel the form and close Technology Center form.

Step 6:  Move cursor into editor window.

Step 7:  Press “Ctrl+F” to display full hierarchy images.

Step 8:  Click Advanced->Trace Net and click at a point on Met2.dwg.

Step 9:  All of connected objects are highlighted. Press “Shift+F” to see these highlighted
objects clearly.

Step 10: Click Tools->Delete All Markers to remove highlight.
Step 11: Close current cellview.

Note:

You can trace multiple nets one by one till pressing “Esc” key. The highlighted color is specified
by Options->Color.

You can also use Tools->Browse Marker to look over the highlight with blink. Please refer to
Exercise - 85 Tools->Browse Marker on page 194.
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Browse Marker, x

Cellviewr: PLL.CLK_IHV.layout

Showr | Category Record
Trace Net

Goto Item 3tep|1 E[ | All| > | all 1)
Display
[ Show All Records [ Blink

FZoomTo [ | 1 LneWidth[_ | |1

Help | Fit View | Cancel I

Exercise - 75 Advanced->Trace Short

This command helps you check if your design has short circuit between two points.

The usage of this command resembles Trace Net. One difference is Zeni only highlights one
"connected" path. This connected path represents that there is a short circuit between two points.
You need to correct your design until Zeni cannot find out such path.

Step 1: Open cellview “PLL.DFFC.layout”.

Step 2:  Click Advanced->Trace Short. Trace Short form appears.

Run Mode @ On Line () Background
Area
Left 13.100 = Right 34.800 =
Bottom 11.400 = Tap 18.300 =
Start Point  NjA End Point N/A

L| Help | | Hide | | Set Area | | Apply

Step 3:  Click at start point and end point as below figure shows.

- 177 -



Zeni Full Custom IC Design Flow Workshop

Step 4:  Press “Ctrl+F” to show all objects in full hierarchy.

Step 5:  Apply the Trace Short form.

Step 6: A connected path is highlighted. Press “Shift+F” to see the highlighted path clearly.

Note:

If you select an area in editor window before applying the Trace Short form, system will search
connected path within this area. It’s good for speeding trace process, but maybe cannot find out
any short circuit path if the area is too small.

Exercise - 76 Advanced->Pad Text

This command helps you add pad label easily and fleetly. This command need to be supported by
a pad text file. This file records all names of pad labels. Each label name in an independent line.

Step 1: Copy demo cell “PadText.top” to “Lab2.padtext” without hierarchy.
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Step 2:

Step 3:

Step 4:

Step 5:

Library |PadText

Cell top

To

Library |Lab2 Browse...
Cell padtext

(@ Copy All Views
Copy Selected Views | layout

( S

ate Instance: | For Whole Library *

Help oK Cancel

= =J

Open cellview “Lab2.padtext.layout”.

Press “Ctrl +F” to show all objects in full hierarchy. In this cellview, eight pads are
included. Each pad should be added with a label. All labels’ name are written in a text
file. Open file “$ZENI_INSTALL_PATH/demo/PDT/PadTextLib/padtext.txt”, you can
find these labels as below.

VDD
IN1
INZ2
INZ3
GND
ouTs
ouT2
ouUT1

In this file, the first label must be in first line and each label string had better starts from
the first columns.

Click Advanced->PadText, Pad Text form appears.

Fill out the form with following information.

Pad Layer: Metl.dwg

Auxiliary Layer: Padid.dwg

Text Layer: Metl.dwg

Text Height: 1.000

Input File: $ZENI_INSTALL_PATH/demo/PDT/PadTextLib/padtext.txt
Text Order: Clockwise
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Pad Layer |Mer1.dwg Browse...

Auxiliary Layer | Padid.dwg Browse...

Text Layer Metl.dwg Browse...

Text Height  |1.000 =
First X Coord |-B.850 l%{ First ¥ Coord | 8.050 =
Input File /homefyangjq/z4/demo/PDT/PadTextLib/padtext.tit| Browse...

Report File | Erowse...

Text Order (@ Clockwise () Counter-clockwise

= oK

Step 6: Click at a point on a pad sub-cell in left top corner. The coordinates of the point are
shown in First X/Y Coord fields. This point represents the position of first pad. System
adds labels in clockwise direction or Counter-clockwise direction beginning from this

pad.
Step 7: Ok the form. Pad labels are added into each pad clockwise.

Step 8:  Press “Shift+F” to show object in the toplevel only. You can see the pad labels clearly.

VD 1M1 1=
L2LFTY +C cre 13
LT LT3 GO

Step 9:  Save and close the cellview.

Note:

If pads are placed irregularly, system cannot distinguish clockwise or counter-clockwise direction,
so this command doesn’t work well.
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Exercise - 77 Advanced->Generate Array

This command helps you create objects array. Compared with instance array, this command can
create an array with two kinds of cells. Why system only supports two kinds of cells? Because
this command is used to design memory cell. In memory cell, there are only two sub-cells, 0 and
1.

This command need to be supported by a rule which specifies how to place each object.

Step 1: Copy demo library “GenArray” to “GenArray-test”. This library contains two cells 0

and 1. These two cells are just demo cells, not real memory cells.

Step 2:  Open cellviews “GenArray-test.0.layout” and “GenArray-test.1.layout” to view.

Step 3:  Close these two cellviews.

Step 4:  Open cellview “GenArray-test. mem.layout”.

Step 5:  Select Advanced->Generate Array. Generate Array form appears.

Step 6:  Fill out the form with file name
“$ ZENI_INSTALL_PATH/demo/PDT/GenArrayLib/genarray.txt”.

File Name amofPDT,.fGenArravLibfgenarrav.txd|Brmvse...l Edit... |
Combine Rotate&Flip [ ]

o [ cuea |

Step 7:  Click Edit button to view the file as below.

cellname 1 03

mode 1%

wtrack 3, 3 2. 4 3,
ybrack 3, 31, 4 2,
#define row 1 to 16
vacancy 8, B101, C10F, D110, Al01,. AL0O, EOL0, D110, Bool:
#define row 17 to r32

#uacancy Gr FOOO, COOO, AOOO, COOO, FOOO, EQOO, BOOO, AOCG:
ra0 =, 1, 3, B:

#Flip =, 1, 3. B2

place 0, 02

jzize 8, 1B:

b2
h 2

+
-
+
r

About the file format.
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Rule

Explanation

Cellname <cellnamel> [<cellname0>]

“cellnamel” and “cellname0” are two cell
names in current library. They are used in
vacancy rule. When the value is 1 in vacancy
rule, “cellnamel” is added into object array;
when the wvalue is 0 in vacancy rule,
“cellname0 “is added into object array. If this
command has no “cellname0”, leave object
vacant

Model 0/1 It specifies how to place the whole array. ‘0’
specifies array starting from left top; ‘1’
specifies array starting from left bottom. 1 is
default.

Xtrack <number>,<spacing> It specifies distance among cells in X / Y axis.

<step>,...,<spacing> <step>;

<number> specifies the amount of spacing
definition. “<spacing> <step>" is one of
spacing definitions. Each spacing definition is
separated with “,”. <spacing> specifies the
distance of two cells. <step> specifies times
uses the spacing rule. For example,

“xtrack 3, 32,4 3,5 2;” means that there are 3
definitions. The first is “3 27, the second is “4
3” and the third is “5 2”. Here, “3 2” means the
distance is 3 microns between two cells and this
rule is used twice, that is, there are 3 cells, the
distance of each two cells is 3 microns.

Vacancy <number>,<hex>,...,<hex>;

This command specifies location of each
cell.<number> specifies amount of hex digital.
Each <hex> represents 16 locations in one row
or one column. When Mode is 1, <number>
specifies the number of column, each <hex>
represents 16 locations in one column.
Otherwise, <number> specifies the number of
row, <hex> represents 16 locations in one row.
For example,

“Mode 1”

“vacancy 3 B101 C10F D110”

The above rules specifiy that there are 3
colomns and 16 rows. Here, for example
“B101”, each number is a hex digital. So
system extends the 4 numbers tol6 bits
“1011000100000001”. In the 16 bits. ‘1’
represents “celll” and ‘0’ represents “cell0”.
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And the 16 cells are placed from down to up as
mode is 1.

R90/R180/R270
<number>;

<xly>  <number>,

Rotate cells. When mode is 1, x specifies to
rotate cells in row. Y specifies to rotate cells in
column. <number> specifies the number of
row.

When mode is 0, x specifies to rotate cells in
column. Y specifies to rotate cells in row.
<number> specifies the number of column

Xflip/Y flip/X90Flip/Y90Flip
<number>, ..., <number>;

<xly>

Flip cell in X axis or Y axis. X90Flip/Y90 Flip
specifies to rotate counter-clock 90 degree first.

Size <column>,<row>;

This command specifies the number of column
and row you want to place.

Place x,y;

This command specifies center location of the
first cell.

Step 8:  Close the text.

Step 9:

In Generate Array form, Combine Rotate&Flip specifies whether rotating or flipping

cell based on previous rotate/flip rule or not If turn off the option, system omit the

previous rotate/flip rule.

Step 10: Ok the form. The cell array is created as below.
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¥

As the figure above shows, the first cell starts from point (0,0). Take an example of the first
column, cells are placed from down to up as mode is 1. Cell ‘1" and cell ‘0’ are placed with
“B101”.

Step 11: Press “Ctrl+A” to select all cells and delete them.

Step 12: Select Advanced->Generate Array again and turn on option Combine Rotate&Flip.

Step 13: Ok the form. The figure below shows the difference of turning on or turning off the
option Combine Rotate&Flip.The left side of figure shows rule “r90 x, 1, 3, 6” doesn’t

work for cells in rows 1, 3 and 6.The right side of figure shows two rules working on
cells in rows 1, 3, and 6.
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bbb LB DL B B bbb BB B B B
BEb BBE B kb BB BB BB B
BB BB E B B EEBEDbHB B B B
BEL BB B B B bbb BBRE B B
BEk B BEE B B BEk BB R B B
BELBEBEBEB B B BEEL BREE B B
BEEBEEE B B Bk BB E BB
bEE BB B B L BEE BBEB B b
bbbk bbb B b bhb bbb b B
BERE B BB B B BEBE BB B B B
FFrPFFFEF I P ﬂaﬂamaﬂatﬂ:aua:a‘_ﬁ
BEE B BE B B BEBE BB B B B
EhhE BB R B K Bk BB B B B
FREFFFF P F HEm Y Y =W OH ———
Bhbk B BB B B Bk bk B B
FFFFFF F F WEE W WY W W e—— |
cotnbine RotatafFlip: Off combine Rotatefdlip: On
Rk L 36 cell @ B
WHlip x 1 3 6 cell 1 B

Step 14: Save and close the cellview.
Exercise - 78 Advanced->Merge

This command lets you merge selected objects in the same layer into one polygon.
All geometric objects will be converted to polygons after merging. For path, it still keeps special
property when the center lines of two (or more) paths whose width are equal are touched.

If you want to keep path property after you merge path, you must obey following rules.
1.  The paths width must be the same.
2. The paths must be touched and not overlapped.

[l
Step 1:  Select Advance->Merge or click icon \E Merge form appears as below.
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Restore Path If Possible

Select Mode () By Object () By Area
Left -4.000 Right  -1.600

Top |4.100

-
-
-
-

4| (4|

EBottom -8.955
[] with Hierarchy

= =J

Step 2:  Select some objects one by one or use Area Select to choose some objects in an area.

Help Cancel

Step 3: Ok the form, objects in the same layer will be merged into one polygon.

N

Before After

When you merge more paths, set Restore Path If Possible to on, final object will be one
path. Otherwise, the final object is a polygon.

FIH

Before f

k. |
L 1

Res Fath: O
After eztore Fat n

E =
Festore Fath: Off

Exercise - 79 Advanced->Resize

This command lets you resize selected objects. The resized objects can be output to another
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layer.

Step 1: Create a new cellview “Lab2.resize.layout”

Step 2: Create a rectangle with “Metl.dwg” as figure shown below. The left bottom point of
rectangle is at the origin.

B
Step 3:  Select Advanced->Resize or click icon b- Resize form appears.

Step 4:  Fill out Size field with a number to increase or decrease the objects.
Step 5:  Select the rectangle from editor window

Step 6:  Fill out the form with the following information as shown in the figure below.
Size: 1.000
Select Mode: By Object.

v W X
Size |1.000 -
O

Select Mode (@) By Object () By Area

Left -1.000 “|Right | 11.050 =
Bottom -0.850 “Top |9.950 =
[] with Hierarchy

Help oK Cancel

= =

Step 7: Ok the form. Each edge of the rectangle is increased 1 micron as shown in the figure
below.
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OOOO

N
N\

Resize=1.0

EBefore
After

Step 8:  Undo previous command and run Resize again.

Step 9:  Fill Size filed to -1.000. Each edge of the rectangle will be decreased 1 micron as shown
in the figure below.

N\ R

N - 1.0000

Before Resize =-1.0

After

Step 10: Undo previous command and run Resize again.

Step 11: Fill 1.000 to Size field and turn on To Another Layer and fill “Met2.dwg” to Layer field,

system will create a new rectangle whose each edge is 1 micron larger than old one in
“Met2.dwg”.

1.0000

\ i % .0000
& X L 0000

To another layer: Met2 dwg

Resize=1.0
Before

After

Step 12: Save and close current cellview window.

Note:

If you set Select Mode to By Area and turn on With Hierarchy, system will increase or decrease all
visible images within an area in hierarchy.
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Exercise - 80 Advanced->Shrink

This command lets you magnify or shrink coordinates of object.

For example, there is a path 2 micron in width, center of path starts from at (3.0, 3.0) and ends at
(6.0, 3.0).

Step 1:  Select this path and select Advanced->Shrink, Shrink form appears.

Step 2:  Fill out the form with the following information as shown in the figure below.
X Scale: 2.0
Y Scale: 2.0
V Scale: 0.5
Select Mode: By Object.

Shrink

¥ Scale  2.000
Y Scale  2.000

L|¥ 4| |4}

W Scale  0.500

Select Mode (@) By Object () By Area
Left 0.900 = Right [12.000
Bottom 0.950 Top |6.500

[] with Hierarchy

=

About the form above,

X Scale specifies the multiple of magnify or shrink coordinate in X axis.

Y Scale specifies the multiple of magnify or shrink in Y axis.

V Scale specifies the multiple of magnify or shrink in width of path, radius of circle,
width and degree of arc.

L|* 4|

w
-
w

Help OK Cancel

=)

Step 3: Ok the form. The coordinate of center line of path are magnified one time. Width of path
is shrunk one time.
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7 .0000

i 1.0000
L (B8 £.8)

- After

4.0 Z2.0000

T (2B 28

[ 2.0 0.0

i Eefore

i.0.0 7.0 4.0 f.0 0 10,0 47 .0000
IIII|IIII|IIII|IIII|IIII|IIII|

Exercise - 81 Advanced->Snap Grid

This command lets you snap object fit to grid point. Each vertex of object will be snapped to the
nearest grid dot.

For example, there is a rectangle whose angle point is not on grid point as shown in left side figure
below.

Before  After

Step 1:  Select Advance->Snap Grid, Snap Grid form appears.

Select Mode @®) By Object () Area

Left -5.750 Right |-3.260

Top |[1.350

oy
"
oy
"

L|¥ |€|¥

............................................

[ | Discard Small Objects

=

Step 2:  Set Select Mode to By Object in form above.

Help OK Cancel

=J

Step 3:  Select the rectangle from cellview editor window.
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Step 4: Ok the form. The shape of rectangle is adjusted to fit grid point. Please refer to right side
figure above.

Note:

When you turn on Discard Small Objects, system will remove the object if the resultant object is
unreasonable. Otherwise, system doesn’t work on the object.

Following objects maybe cause unreasonable resultant object after snapping grid.

1. Width or length of path is less than half of grid spacing as figure shown below.

_ 000 . .
i "; 0.0140
L path length < 172 grid spacing
: 0 050%” T T TT 90500
. 0200

7

path width < 1/2 arid spacing

2. For polygon or rectangle, if some points are snapped to the same point, which will cause an
unreasonable final image.

For example, in the figure below, there are 6 grid points, a polygon and a rectangle. 6 grid
points are marked with a, b, c, d, e and f. For polygon, points 1 and 4 are snapped to grid point
b, points 2 and 3 are snapped to grid point ¢, points 5 and 6 are snapped to grid point a. Image
on grid points a, b and ¢ doesn’t a reasonable object. For rectangle, pointsl and 2 are snapped
to grid point f, points 3 and 4 are snapped to grid point e, so image on grid points e and f
doesn’t a reasonable object.

€
34
1Le

f
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Exercise - 82 Tools->Probe Layers

This command helps you check how many different layers are overlapped at a specified point with
full hierarchy.

Step 1:  Open cellview “PLL.CLK_INV.layout”.

Step 2:  Press “Ctrl+F” to see all objects.

Step 3:  Left-Click at a point indicated on the left side of figure below. A small menu will popup
after clicking. The menu lists all of different layer names overlapped at this point from

top-level to bottom-level. This list is only for looking over, you cannot choose any item
from it to select related object in the layer.

5 e E —
L
R ESRES
L4 o bol] s
LLURR | | | L ety

: click thig point : :\1 Pimp.dwrg

B S : L Cont.dwy

RS oo Metldwy

TR TR vty

: Ll"f"l'l 1 IL—L}I ! ! I'|'+'|"I T

i S et N ] Metzadwg

S = N DR ..._.g_'q

EBefare After

Step 4:  Close the cellview.
Exercise - 83 Tools->Command Line

This command lets you create an object by typing command script in prompt line at the bottom of
the editor window.
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[«]
‘ t Cmd> path "0.890 0.085 0.890 0.895" -layer Poly -purpose dwg -width 0.35

o
GiEzan

Currently, system provides 4 kinds of command as following.

1. rectangle “xI yb xr yt” [-layer lay name] [-purpose purpose] [-pin name] [-io
input/output/inout/switch ][-ad all/left/right/top/bottom]

2. polygon “x1 y1 [x2 y2] [x3 y3]...” [-layer lay_name] [-purpose purpose] [-pin name] [-io
input/output/inout/switch ][-ad all/left/right/top/bottom]

3. path “x0y0 [x1 y1] [x2 y2]...” [-layer lay_name] [-purpose purpose] [-width wid_num]
instance “x y” —lib lib_name —cell cell_name —view view_name

4,
Note:

1. When you fill the prompt line, system helps you match keyword speedily. For example, when
you type “p”, “path polygon” will appear as below.

A Lrr

Type “a” again and click “Enter”, string “path” is added into the command line automatically.

When you type “-”, all options about this command will appear too.

2. You can press “up-arrow” key to reload previous commands.

Exercise - 84 Tools->Run Script

Refer to Exercise - 83 Tools->Command Line on page 192, we can gather all command scripts
into a file . This command lets you create some objects with this file at one time.

Step 1:  Create a new cellview “Lab2.runscript.layout”.

Step 2:  Zoomin the area around origin to see grid dots clearly.

Step 3:  Select Tools->Run Script. Run Script form appears.

Step 4:  Fill out the form with the following information as shown in figure below.

File Name : $ZENI_INSTALL_PATH/demo/CmdScript/runscript.txt
Interval Seconds: 0.5
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File Name [homejyangjg/z4/demo/CmdScript/runscript.ixt |Bruwse...| Edit... |

Interval Seconds 0.5

Interrupt... | | oK | | Cancel ‘

Interval seconds specifies the time interval of execution each command.

Step 5:  Click Edit button to open the file as below.

rectangle "0,2 0,2 1,58 0,3" -layer Oxide -purpose dug

path "0,8330 0,085 0,390 0,895" -layer Poly -purpose dwg -width 0.2
rectangle "0.4 0.4 0,6 0,6" -layer Cont

rectangle "1,18 0.4 1,38 0,6" -layer Cont

polygon “0,3 0,3 0,7 0,3 0.7 0.7 0,3 07" -layer Metl -purpose dug
polygon “1,.08 0,3 1,48 0,3 1,43 0,7 1,08 07" -layer Metl -purpose dwg
rectangle "0,07 0,061 1,706 0,946" -layer Wimp

inztance "2.5 -1,4" -lib PLL —cell IMY -view layout

Step 6: Ok the form. You can find objects are created one by one within time interval as shown
in figure below.

________

Exercise - 85 Tools->Browse Marker

This command lets you look over markers created by Trace Net, Find, DRC result file of Zeni or
other EDA tools. If markers are not saved by Design->Save Markers before closing the cellview
window, no marker item is shown in Browse Marker form when you open this cellview in the next

time. Please refer to Exercise - 45 Design->Save Markers on page 133 and Exercise - 59
Edit->Find on page 146.
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hd Browse Marker, '®
Cellview: leTraceMet.and2.layout
|Shﬂw Category Record
Find

Trace Net

T

Gotoltem  Step1 % <--|Al| | (@l
Display
[] show All Records Blink

Zoom To 1 Line Width 2

E

Help Fit View Cancel

Exercise - 86 Options->Generic

This command lets you set initialization parameters for current design session. You can save all
settings to file, which is as default setting for current library.

Display Tab
~ T X
Displayl Editor | Verfy |
- Grid Snap
Type (" Hone (s Dot (O Line X Spacing |0.050 \il
Minor Spacing |0.050 Ii‘ ¥ Spacing |0.050 \il
Major Step  [5 [3] | Aperture [0.050 I=]
Brightness  [100 [2]
-Instance
Show [ Hame [ Cell Name [~ Orientation [ Origin
Initial Display Depth |n B
Array Display Mode () Full ' Single Frame (° Periphery
Draw Small One As () Full & Box (7 Empty
-Other
Show [« Axis [~ Fxed Rulers [~ Label [ Label Origin
Precision |3 \il
Window Title (& Simple (" Instance Path (0 Cell Path
Birds-eye View At (= Top Left (O Top Right ( Bottom Left (' Bottom Right
Birds-eye View Size Width: [20 [2]%  Height: [20 [3] %
Help | Save | Default | oK I Cancel
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About this form,
Grid field specifies grid shape and distance between two grid points.
Type specifies whether system shows grid in editor or not, or show which type of grid.
® None does not show grid
® Dot shows grid dot as grid
® Line shows line as grid

Dot Grid

Line Grid

Minor Spacing specifies the minor spacing between grid points.
Major Step specifies how many grids constitute a grid matrix.
Brightness specifies the brightness of the grid. 100~255 is valid.

Snap field specify the cursor step in editor window.
X Spacing specifies the distance of moving cursor for one step in X direction.

Y Spacing specifies the distance of moving cursor one step in Y direction.

In the following figure, you can understand better of the options above.

|"-.;"| i -::f::- "

0. 0250
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Aperture specifies the distance between cursor and object. When the distance between cursor
and objects is less than or equal with this value you specify, the object is highlighted, at this
moment, if you click the left mouse button, the object will be selected.

Instance field specifies how to display instance.

Show specifies whether to display instance properties. These properties are instance name, cell
name, orientation and origin.
Initial Display Depth specifies the number of the highest level in the hierarchy visible in the
next opening. When you open a cellview, editor will flatten display the cellview till the
hierarchy depth you have specified. But a precondition is that you must save this form to file,
editor will display object within hierarchy depth according to this file when to open the cellview
each time.
Array Display Mode specifies how to display instance array.

® Full shows all instances.

® Single Frame shows all instances.

® Periphery shows the instance around the outside edge of array. But please note that it

just do not display the center instance, the content of the instance still exist.

For getting more details about such 3 options, please refer to below figure.

Draw Small One As specifies how editor displays small instances.
@ Full shows all objects within instance.
® Box shows only a boundary of instance.
® Empty don’t show it.

Other field specifies other items.
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Show specifies whether to display 4 kinds of objects in layout editor window. There are Axis,
Fixed Rules, Label and Label Origin. Here please make special note of “Label” option. If you
turn off the option, you can not see label after you creating label.

Precision specifies the precision of the display coordinate.

Editor Tab

rify |

[ Repeat Command

[ Auto Popup Command Options Fornm

[ Repeat Last Action

[+ Drag-Drop

[ Auto Punch

[ Keep Selected

[ Show Instance Contents During Move
[ Shadow Surrounding Objects

[ Highlight Mext Meighbour For Toggle Select
[ Restore The Display Frame After Retumn
[~ Show Rulers Within Windows

L Help Save Default | OK | Cancel _|[|

Modal Commands specifies whether the previous command is suspended while a new command
is being executed or not. Turn on this option, a new command cancels the previous command,
otherwise, the previous is suspended till the new command is over.

Repeat Command lets you repeat execution a command till you pressing “Esc” key to terminate
it.

Auto Popup Command Option Form specifies whether the system pops up an associated form
when execute some commands. If turn off it, press “F3” to popup the form.

Repeat Last Action to control whether to click the right mouse button to repeat executing last
command. But if your mouse is not sensitive enough, please turn off the option because it is
always do last command when you want to zoomin or zoomout image with clicking the right
mouse button.

Drag-Drop controls whether user can drag drop the objects in cellview or not.

Auto Punch controls whether to add via during creating path or not. Please refer to Exercise - 49
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Create->Path on page 134 and Exercise - 88  Auto Punch on page 205 .

Keep Selected controls whether to make the selected object keep selected status after an operation
or not. For example, copy or move some objects at one time. Please refer to Exercise - 53
Edit->Copy on page 139 and Exercise - 54 Edit->Move on page 140.

Show Instance Contents During Move controls whether to display all objects within the instance
during moving an instance or not. If you turn off it, editor will move a boundary without showing
any object within the instance.

Shadow Surrounding Objects controls whether shadow objects out of selected object when you
do Enter/Enter One Step, the shadow color is set in Options->Color->Shadow. Please refer to
Exercise - 71 Hierarchy->Enter/Descend on page 170 and Exercise - 72 Hierarchy->Enter
one Step/Descend one Step on page 173.

Highlight Next Neighbour For Toggle Select controls whether to display the next object which
will be highlighted with dashed line when you click left mouse button continuously to select
overlapped object one by one.

Look over the following case, there are two objects overlap, when you turn off this option., click
left mouse at the common area, an object will be selected, click again, another object will be
selected. When you turn on this option, an object will be highlighted with dashed line while
another object is selected.

//f‘-—"—- '\\\\ f/f—\““*
f
) L
Turn off \\D > N\
the option
dick the point click again
Turn on
the option

click the point click again

Restore The Display Frame After Return controls whether to fit the upper level cell when you
return from a lower level cell whose view is changed.

Show Rules Within Window controls whether to display ruler which is created in lower level cell
in upper level cell window. For example, when you use command “Hierarchy->Enter” or
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“Hierarchy->Enter One Step” to enter into a lower level cell and make measure in this lower level
cell, if you turn on this option, the ruler will be displayed in upper level cell when you return to
the upper level cell.

Verify Tab defines the working path of layout verification.

Display | Editor Verify

Working Path |mume!yangjqum]ecuveri Browse...

6.4.5. Advanced Features

Exercise - 87 VCell

VCell is an abbreviation of Variable Cell. It is a special cell and is created by translating vcell
template file. The vcell template file consists of TCL script and build-in commands of Layout
Editor.

Vcell is used to create foundational device cells, such as MOS, Resistor, Capacitor, Inductor and
so on. You can automatically create different device cell through modifying the device parameters
in graph user interface.

To understand Vcell more in details, please do the following.

1) Create a vcell

Step 1:  In Design Manager, select library “PLL".

Step 2:  Select Tools->Vcell Template.

Step 3:  In Vcell Template form, select PMOS item and click Edit button to read it.

Step 4:  The file “PMOS.vcell” is opened in a text editor.

Step 5:  Look at the title of text editor, “PMOS.vcell” locates in directory “../libname/.vcell”.

Step 6:  Viewing whole file, the file includes two “proc” functions. The first function defines
device parameters, the second one defines how to create a PMOS device.

Step 7:  Close this text editor.
Step 8:  Close the Vcell Template form.

Step 9:  Create a new layout celliview “Lab2.vcell.layout”.
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Step 10: Select Create->Vcell or click icon E|, the Create Vcell form appears.

Template Browse...
Instance Name |0
Rows 1 = Delta Y |0.000 =
Columns 1 = Delta X |0.000 =
Magnify 1.000 =
Orient ® RO R90 () R180 () R270
Mirror [] % Mirror (] ¥ Mirror
Reference Paoint @ QOrigin () Left-Bottom Corner

L Hide Defaut Apply éﬁﬁﬁﬁfﬁﬁﬁﬁ%ﬁéﬁﬁﬁ%éifﬁﬁfﬁ;l

Step 11: Click Browse button to select a vcell template file.

Step 12: In Vcell form, Library field is set to current library “Lab2” automatically. Because there
is no any vcell template file in “Lab2”, click Browse button to select library “PLL”.

Step 13:  All vcell templates are added in Vcell form. Click PMOS item, the parameters defined
in file “PMOS.vcell” are shown by GUI.
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Step 14:

Step 15:

Step 16:

Step 17:

Step 18:

Step 19:

Step 20:

R4 vcell x)

Library ‘ PLL | Browse...

Template PMOS Edit...

Name » |Comment —
CAPMIM_S CAPMIM_S ZDK COLE Tech, HED
Inductor Inductor Technology, HED

BN

NMOS CMOS Technology, HED
PMOS CMOS Technology, HED
RES RES Technology, HED ~
Parameter
gaten 1 fad
gateW 1.8
7
gatel 0.18 -
~]
Setup... Configure...

[] Snap Spacing

[] save Vcell

Library
Cell

View

0K Cancel

L =

Click Edit button to open the PMOS.vcell file. You can find the parameters in form
come from the definition of the vcell template file.

Click Setup button, Setup Vcell form appears. All of layer definitions are shown in this
form.

Cancel the Setup Vcell.

Click Configure button, Configure Vcell form appears. All of connection modes defined
in vcell template file are shown in this form.

Cancel this form.

Ok the Vcell form.

In Create Vcell form, Template field is set to “PLL.PMOS”.
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Step 21: Hide the form.
Step 22: Click at a point to place the vcell “PMOS” in cellview window.

Step 23: Press “Ctrl+F” to show all of the layers of vcell “PMOS”.

Because vcell is only a virtual cell, not a really cell, you cannot modify it directly. Select
Edit->Vcell->Re-Parameters to modify it.

2) Modify Vcell parameters
Step 24: Select the vcell first.
Step 25: Select Edit->Vcell->Re-Parameters, the Re-Parameterize Vcell form appears.
Step 26: Modify the parameters as the following information:
gateN: 2
gateWw: 1.8
gateL: 0.18
Configure: gate-connect:Top

sd-connect:BottomLeft

Step 27: Ok the Re-Parameterize Vcell form, the vcell PMOS is changed as shown below.
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You can also convert the vcell PMOS to normal cell in order to modify it.

3) Convert Vcell to Normal Cell

Step 28: Select vcell PMOS first.

Step 29: Select Edit->Vcell->Convert To Cell. The Convert To Cell form appears.

Library |Lab2

Cell PMOS

View layout
Convert @ Selected () All

=

Step 30: Ok the form to create a normal cellview in current library “Lab2”. In this form, you can
also decide which vcell is converted. Selected only converts the selected vcell; All
converts all of the vcell created from the same vcell template by the same parameters.

Help Ok Cancel

Step 31: Now, the vcell PMOS in the cellview window becomes an instance of cell

“Lab2.Pmos”.You can click icon l' to enter and modify the cell directly.

4) Find & Replace Vcell

Command “Edit->Vcell->Replace” to find or replace vcell according to conditions you defined.

- 204 -



Zeni Full Custom IC Design Flow Workshop

Edit-=Vcell-=Replace

Scope  Cellview 3]""3

The scope of searching and
replacing.

Two options "Cellview" and
"Hierarchy” are provided

1 Find For 1
Template ]\.r‘cell—lih.PMOS ----Bruv;-se..'l--+-:-\fcell template name you
5 | want to search. If it's empty,
S 3 R ’
e [t Abaciy | = zeni will search all of vcells
. el o f di .
Searching |.! ||93t3|- % |[oas + zgﬁl;:ﬁ;nr?sto searching
conditions ! “ T | SE
| : ; |
[« i O -
e TR el - Add or delete one searching
Replace With condition
Template [ ,  Browse ‘
. St Spacing J L"““““_-H_B Vcell template name you
1 | |uateL |nas o o1 want to replace to
Replacing |-} | ] e
conditions | ! ] =
L =l
|4 TO DO REPLACE »
. hnd i Replace ]Replace Al Prev | Hext J
[onject In Caliview B
Searching |
results

(L«

b

[~ Zoom To

L

ote:

2]
1

Cancel =[|

All vcell template files in a library is stored under path “../libname/.vcell”.

the first function name must

2. The prefix must be the same as the string in front of the first function name
“SetParameter” in vcell template file. For example, the vcell template file named
“PMOS.vcell”, open this template file;

“PMOSSetParameter”.
3. The suffix of vcell template file must be “.vcell”.
4. Please refer to 7 Appendix ---VCell Template on page 215 to know more.

Exercise - 88 Auto Punch

This command lets system add via or contact cell at the cross of two paths automatically.

Please note that this command can work only under the circumstances that Auto Punch rules are

specified in Technology Center.

Step 1:

Step 2:

Create a new layout cellview “Lab2.autopunch.layout”.

Center. The Technology Center window appears.
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Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

In the window, there are four rules of “Auto Punch”. Select the first rule item and double
click it, an Auto Punch form appears.

adl Aulo Punch oo A
Layer #1 ‘ *1Layer #2 “z‘ Library | PLL
reservedl.dwyg 7| Pimp.dwg Cell CONT_METIPOLY
Nimp.dwg Oxide.dwg o [—
Z:T;ed;jg (I;:Ir:jww-j Enclosure | 0.200 .
Cont.dwg Poly.pin Spacing |0.200 :
Poly.pin Metl.pin
Metl.dwg Vial.dwg
Metl.pin Met2.pin
Vial.dwg Met2.dwg
Met2.pin [+] via2.dwa

‘ Append ‘ | Insert | | Replace | ‘ Cancel

L )

The figure illustrates adding a contact cell “PLL.CONT_MET1POLY.layout” at the
cross of layers “Poly.dwg” and “Metl.dwg”. The distance between contact and layer is
equal to or less than 0.200; if you want to add more contact at the cross of paths, the
distance between both contacts is equal to 0.200.

You can modify or add auto punch rule in this form.

Cancel Auto Punch form and close the Technology Center window.

In Layout Editor window, turn on the option Options->Generic->Auto Punch.at Editor
tab.

Zoomin the window.

Select “Poly.dwg” from Layer Palette.

g -

Click icon and press “F3” to popup related form.

Fill out the Create Path form with following information and is shown as the figure
below.

Snap Mode: Orthogonal

Width: 0.500

End Type: Extend

Offset Center

Via Place: Single

Auto Adjustment: off
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Snap Mode () Any ) Diagonal @ Orthogonal () XY (O ¥YX () L45 () 451 () Routing
Width 0.500 -
End Type (@ Extend () Truncate () Round

Offsat () Left @ Center () Right

Via Place (@) Single ) Cross () Array

Auto Adjustment [

Hide || Default H Apply || Cancel ‘J

Step 11: Hide the form.
Step 12: Click a point to start path and move cursor along X or Y axis.

Step 13: Don’t release mouse at the end of the path, click middle button and choose “Metl.dwg”
from popped up the little menu.

Step 14: A contact cell is added at the cross of paths automatically. At this time, the active layer
becomes “Metl.dwg”.

Step 15: Continue move mouse to create path with “Metl.dwg”. Click middle button at the end
of the path, a little menu pops up. This menu includes two layers “Poly.dwg” and
“Met2.dwg”, which because “Metl.dwg” is related to two rule of Auto Punch.

Step 16: Select “Met2.dwg” from little menu, a via cell “VIAL” is added.

Step 17: Continually move mouse to create path with “Met2.dwg” and double click to terminate
the command at the end of the path.

For adding more via or contact cells, you should,
Step 18: Increase the path width to 2.5.

Step 19: Set Via Place to Cross or Array in Create Path form.
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Step 20: With the above methods to add more via or contact cells at the cross two paths.

Step 21: Save and close the cellview.

Note:

You must turn on Options->Generic->Editor ->Auto Punch before auto punch.

Exercise - 89 Automatically Adjust Spacing

When the distance between two paths is less than the DRC rule, this command helps you increase
spacing to meet the rule.

This command can work only under the circumstances that Spacing Rule is specified in
Technology Center window.

Step 1:

Step 2:

Step 3:

Step 4:

Create a new cellview “Lab2.adjustspacing.layout”.

In Layer Palette form, on the left side of the editor window, select File->Technology
Center. The Technology Center window appears.

Select Spacing Rule item, the related rules show in the right of the window.

Double click the first item, Spacing Item form appears as below. The form lets you add
or modify a spacing rule
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L4 Sp ] x
Layer #1 E Layer #2 E
Oxide.dwg i Oxide.dwg i
Cont.dwg Cont.dwg
Poly.dwg Poly.dwg
Paly.pin Paly.pin
Metl.pin Metl.pin
Vial.dwg Vial.dwg
Met2.pin Met2.pin
Met2.dwg ] Met2.dwg ]
Spacing |0.280 |-

L Append Insert Replace Cancel J

Step 5:  Cancel Spacing Item form and close the Technology Center.
Step 6:  In Layout Editor window, create a path with “Metl.dwg”.
Step 7:  Don’t cancel this command and continue to click at a point to create the 2" path.

Step 8:  If the distance between both paths is less than 0.28 microns, the 2" path will move to
suitable position automatically when you click at the end of the 2" path while creation.

Step 9:  Save and close the cellview window.

Exercise - 90 Realtime DRC

This command helps you check simple DRC violations while you editing.

Please note that this command can work only under the circumstances that the DRC Rule is
specified in Technology Center.

Step 1: Create a new cellview “Lab2.rtdrc.layout”.

Step 2: In Layer Palette form, on the left side of the editor window, select File->Technology
Center. The Technology Center window appears.

Step 3:  Click DRC Rule item, the rules for DRC are shown on the right of the form. You can
write other DRC rules in this field directly. Click Clear to clean up all of the rules.

Currently, system supports 6 kinds of the DRC commands. They are AREA, WIDTH,
ENC, INT , EXT and LENGTH.
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The parameters of each command are shown as table below.

Command Parameter

AREA EQ, NE

WIDTH LT, GT, LE, GE, EQ, NE
EXT/ENC/INT LT, LE, EQ

LENGTH LE, LT, GT, GE

The system is not sensitive to name case of command and parameter.
You can omit the suffix of layer name. The default suffix is “.dwg”.

For example, following three DRC commands are equal.
® “WIDTH Metl.dwg LT 0.28”,
® “width Metl.dwg It 0.28”
® “width Metl It 0.28” are valid.
Step 4:  Click Verify->Start Realtime DRC
Step 5:  Select Metl.dwg from Layer Palette, and click icon - to start Create Path command.
Step 6:  Press “F3” to popup the related form and modify the path width to 02.
Step 7:  Hide the form.
Step 8:  Zoomin an area.

Step 9:  Click at a point to start a path.

Step 10: While mouse moving, the outline of the path is highlighted and a message appears in the
bottom of the window. The message tells you this operation violates which DRC rule.

Wm-

Cmd> CreatePath

Eﬂ@ width of layer 'Metl.dwg' |w

Al |

Step 11: Click Verify->Stop Realtime DRC to terminate this command.

Step 12: Save and close the cellview window.

Exercise - 91 GDS-IN

This tool translates Graphical Design Stream (GDS) format to Zeni database format. We call this
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tool "GDS-In" for short.

Step 1: Create a new library “gdsin-pll” with the technology file of library “PLL".

x
Hame |gdsin—pll
In Directory |fhumefyangjqulB Browse...
Technology

(« :Attach To Library! PLL

ik

("1 Copy From Library AND
" Load From File |

w

Browse... | Default |

' Unneeded

- Help 0K Cancel

Step 2:  In Design Manager window, left click library “gdsin-pll”.

Step 3:  Click File->Import->GDS, and fill out the GDS form with the following information.

GDS File Name: $ZENI_INATLL_PATH/demo/GDS/pll.gds
Library Name: gdsin-pll

bd Import GDS x

Save | Load | Template File Browse...
GD3S Fle Hame |mume!‘yangjqum'demufGDS:'pll.gds Browse...
Library Hame |gdsin-pll Browse...
Cell Name |

Layer Hame Map File | Browse... | [

Cell Hame Map File | Browse... | [
Reference Library | Browse...
Optional

Overwrite Existed Cell O Yes (s Mo

Rename Conflict Cells ¥es; (0 No
Modifier Prefix |re_ Suffix
Input Property / Yes  (# Ho
Cell Name Case Sensitivity (* Preserve (O Upper (O Lower
Rescale [1.00 Iz]
Add Hew Layer (* Yes "/ Ho
Keep VCell k " Yes (e Mo

Help Check... Apply oK Cancel
| | Loy | _omen |,
Step 4: Ok the form. The process of gds-in is shown in Zterm-gdsin window. In this window,

you can look over the summary of translation. Click Save Report File to store the
information to a file.
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Step

Step

1

5:  Close the window.

6: Open cellview “gdsin-pll.PLL.layout” to see the top level cellview.

Note:

If you need import a layer map file at the same time, please turn on the Layer Name Map File
option and fill out the field. Under Zeni environment, the layer map file named “gds.map” is
in path “<target library> /.technology”.

If you need import a cell map file at the same time, please turn on the Cell Name Map File
option and fill out the field. Under Zeni environment, the cell map file named “cell.map” is in
path “<target library> /.technology”.

If there exists instance referenced relationship only, not any instance of sub-cell information,
GDS-In will match the sub-cell name from cells of library specified by Reference Library
field first one by one. If matching failed, GDS-In will match it again from library specified
by Library Name field. Please refer to Retain(No Merge) option in Exercise - 92 GDS-OUT
below.

Exercise - 92 GDS-OUT

This

tool '

Step

Step

tool translates Zeni database format to Graphical Design Stream (GDS) format. We call this
'‘GDS-Out" for short.

1:  In Design Manager window, click “PLL.PLL.layout”.

2:  Click Files->Export->GDS.
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Save | Load |Template File Browse...

Library Hame |PLL Browrse...
Cell Name PLL

View Hame layout

GDS File Name |PLLgds Bmwse.j
Layer Name Map Fle | Browse...| [
Cell Hame Map File | Browse...| [
Modifier Prefix|  Suffix | [ vCel

Optional

Output Cell In Other Libraries = Yes ) Mo " Retain{No Merge)

Add Library-modifier To Cells 1 Al " Mo (o) Conflict_Only

Cell Hame Case Sensitivity =/ Preserve I Upper " Lower
Cell Hame Up To 32 ! Yes (s No
Output Layers Up To 64 I Yes s/ No
Output Zero Width Geometry ) Yes (« Mo
Output Property ) Yes (s! No
Convert Fin To ) Text (&) Geometry "/ Hone
Max Vertices In Polygon/Path 200 |5
Rescale W‘ﬂ
Grid [0.000[%]
Output Instance MHame I Yes s/ No
Keep vCell " Yes (= No

I= Help Apply | oK ‘ Cancel =||]

About the form above,

If you want to export layout data according to Layer Name Map File or (and) Cell Name Map File,
please turn on the two options and fill out them. Layer name map file can be created in
Technology Center and is named “gds.map”, saved in path <soure library> /.technology”. <source
library> is a library name specified in Library Name field. Please refer to Exercise - 43

Technology Center on page 127. Cell name map file can be edited by yourself with following
formats:

1. Comment line starts with “;” or “#”.
2. A cell map definition item is a line.

3. Each definition item looks like “Zeni_lib_name Zeni_cell name Zeni_view_name
gds_cell_name”.

Modifier specifies GDS-Out adds the prefix or (and) suffix to all of cell names and export it to
GDS file.

Output Cell In Other Libraries specifies whether system exports information of sub-cell in
other library to GDS file or not.
® Yes specifies system exports content of sub-cell and reference relationship.
® No specifies system exports neither content of sub-cell nor reference relationship.
® Retain(No Merge) specifies system export the reference relationship only. About this
option, please refer to Reference Library option in Exercise - 91 GDS-IN on page 210.
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When you selected Yes or Retain(No Merge) options, system will add the prefix “ <library>_” to
sub-cell name. Here, the <library> is a name of library that the sub-cell is in. For example, if the
sub-cell “a” is from library “LibA”, system will rename sub-cell name to “LibA_a” in GDS file.
o All specifies system adds the prefix to all of sub-cell in other library.
o No specifies system does not to add the prefix.
o Conflict_Only specifies system adds the prefix only for sub-cell that name is same as
cell in up-level.

Step 3: Ok the form. The process of gds-out is shown in Zterm-gdsout window. In this window,
you can look over the summary of translation. Click Save Report File to store the

information to a file.

Step 4:  Close the window. The gds file “PLL.gds” will be created.
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7. Appendix ---VCell Template

7.1. About VVCell

VCell is an abbreviation of Variable Cell. ZeniPDT translates vcell template file to create device
cell automatically. Vcell template is based on TCL language and build-in command of Zeni. It

defines the device parameters and device internal structure. You can modify the parameters to
meet different technology requirement.

7.2. Using VCell

All vcell template files of a library are stored in folder “.vcell” under library path. Each template
name ends with “.vcell” as its postfix. For example, “PMOS.vcell”, “RES.vcell”.

In Zeni Design Manager window, Tools->Vcell Templates lists all vcell templates of library
selected from Design Manager window. You can modify these templates by the GUI.

— Vcell Templates

Library: PLL

Terplats v|

CAPMIM_S

Inductor

MWMOS EeE

PMOS _—

RE= ews...
Irrpatt...
Delets...
Rename...

Edit...
o Close E

In ZeniPDT, select Create->Vcell. Create Vcell form appears as below.

— Create Vcell ]

Template PLL.PMOS

Instance Mame |18

Rows 1 “ Delta v | 0.000 2
Columns 1 * Delta X | 0.000 2
Magnify 1.000 =
Orient @ RO RI0 () R180 () R270

Mirror [ X Mirror (] Mirror

Reference Point @) Origin () Left-Bottom Comer

Help | ‘ Hide ‘ ‘ Default ‘ ‘ Apply ‘ ‘ Cancel
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Click  Brwse--| putton to select a veell template.

— veell |-
Library |F‘LL | | Browse... |
Template | PMOS H Edit...
Name V|Comment hd
CAPMIM_S CAPMIM_S ZFDK CDL18 Tech, HED
Inductar Inductor ZFDK C018 Tech, HED P
NMOS MMOS ZFDK C01E Tech, HED “
FMOS PMOS ZFDK CO1E Tech, HED
RES RE= ZFDk C0L18 Tech, HED
[+]
[¢] A [[]
T
Parameter
gateN 1 had
garew 1.8
o
gatel 0.18 -
[+]
SEetup... | | Configure... |

[[] Snap Spacing | |

[ save vcell
Library
Cell

View

1 | oK. || Cancel |

In the above form, select a template item, all parameters of the template will be shown in GUI

mode. Click [ s~ | button to look over or modify the information about technology layers
and design rules.
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— Setup Vcell B
well-layer Nwell

poly-layer Faly

diff-layer Oxide

implant-layer Pimp

rmetal-layer Metl

cont-layer Cont

cont-width 0.2

cont-space 0.15

metal-enc-cont | 0.1
cont-to-gpoly 0.2
diff-enc-cont 0.2
implant-enc-diff | 0.2
diff-to-fpoly 0.2
poly-enc-diff 0.25
metall-width 0.28
metall-space 0.28

well-enc-diff 0.4

I 0K | | Cancel

—|  Configurevecell | -] |

) None ) Top

gate-connect (O Botrom O Both

@ SnakeTop () SnakeBottom

sd-connect TopLeft &

1 | oK || Cancel |

For example, modify parameters gateN = 3, gateW=3, gateL=0.18 and click Apply in Create Vcell
form, a PMOS layout is created in ZeniPDT automatically.
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Note:

Variable cell cannot be modified as it is a particular cell. But you can convert it to normal cell by
command Edit->Vcell->Convert To Cell first.

7.3. VCell Template Component

VCell template is based on Tcl language and build-in command of Zeni. It is composed of two
parts: device parameter and device internal structure.

7.3.1. Device Parameter Definition

The part defines 5 kinds of variables as following:

1.

SAE I

VcellComment -- comment information
VcellParameter -- default device parameter
VcellSetup -- device layers and design rules
VcellConfig -- device internal connection mode
VcellFunction -- device implementation function

This 5 kinds of variables are defined in one function as following.

proc Vcell NameSetParameter {} {

global VcellComment VcellParameter VcellFunction VcellSetup VcellConfig
# set default value for each parameter
set VcellComment “Technology and author information”

set VcellParameter(index) “Para_Name Value”

set VcellParameter(type_index) “radio”, “option” or “check”
set VcellSetup(index) “Tech_layer Layer _name”
set VcellSetup(index) “Design_Rule Rule_Value”
set VcellSetup(type_ index) “radio”, “option” or “check”
set VcellConfig(index) “Config cfgl cfg2 cfg3”

set VcellConfig(type_ index) “radio”, “option” or “check”
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set VcellConfig(icon_ index _cfgl)  “iconl..gif”
set VcellConfig(icon_ index _cfg2)  “icon2.gif”
set VcellConfig(icon_ index _cfg3)  “icon3.gif”

set VcellFuntion “Vcell Function_Name”

Note:

1. Comment line starts with “#”.
In the above function, black-bold font is key words,you cannot modify it. Italic font can be
modified.

3. Vcell_Name is device name, it must be the same prefix as template file name. For example,
the function name is “PMOSSetParameter”, the vcell template file must be “PMOS.vcell”.

4. VcellParameter and VcellFuntion must be defined, other variables can be ignored.

7.3.1.1. VcellComment

This variable stores comment text. For example technology name and author name. The
information will be shown in Vcell form. “VcellComment” variable can be ignored in vcell
template file.

For example: set VVcellComment “ PMOS ZFDK C018 Tech, HED”

—i Veell ||
Library E.F'LL. - | Browse...
Template PMOS Edit...
|NEIITIE w | Comment | i

CAPMIM_S CAPMIM_S EFDK COLE Tech, HED

Inducrar Inducror ZF0K COLE Tech, HED
1 [ NMOS ZFDK COLE Tech, HED
PMOS ZFD8 C0LE Tech, HED
RES RES ZFDK COIS Tech, HED
ol I
Pararneter Comment text
gateM 1 "'I

7.3.1.2. VcellParameter

This variable must be an array data. It stores device parameters. These parameters will be
shown in “Parameter”list in Vcell form. This variable must exist in vcell template file.

Definition of variable format:
set VcellParameter(index) “parameter value”
or
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set VcellParameter(index) “parameter valuel value2 ... valuen”

LT3

set VcellParameter(type_index) “radio”, “option” or “check”
" index " as the subscript of array starts from “ 1.

For example,
set VVcellParameter(1)  "gateN 1"
set VVcellParameter(2)  "gateW  1.8"
set VVcellParameter(3)  "gate L 0.18"

If a parameter has multiple values, list all the values with blank characters separate them.
For example,
set VcellParameter(1) "gateN 123"

But this mode needs "VcellParameter(type_index)” to specify the placement of values. Here
“radio” and “option” are available.
For example,

set VVcellParameter(type_1)  radio”

or

set VVcellParameter(type_1)  “option”

If there are following definitions, the VVcell form shows them as below figure.

set VcellParameter( 1) "gateN 123"

set VcellParameter(type_1) “radio”

set VcellParameter( 3) "gate L 0.18"
set VcellParameter( 2) "gateW  1.8"
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— Veell R
Library |PLL Browse...
Template |PMOS Edit...

-

|Name V|Commenr

CAPMIM_S CAPMIM_S ZFDK C0LS Tech, HED
Inductor Inductor ZFDK. C018 Tech, HED

NMOS MMOS ZFDK C018 Tech, HED
PMOS ZFDK C01E Tech, HED
RES RES ZFDK COLS Tech, HED
-
[<] |E3|
Farameter
gateM ®@10:203 |Y
gatel 1.8
gatel 018

\ \ k

Se‘ﬂ:p... : : re... 5
Parameters Parameter Values
[[] Snap Spacing
[ save vcell
Libtary
Cell
Wiew
1 oK | | Cancel

7.3.1.3. VcellSetup

This variable must be an array data. It stores layer information and design rules. In Vcell form,

click [ s~ | button to look over these information. This variable can be ignored.

Variable format is as below:
set VcellSetup(index)  “parameter value”
or
set VcellSetup(index)  “parameter valuel value2 ... valuen”
set VcellSetup(type_index) “radio”, “option” or “check”
" index " as the subscript of array starts from “ 1 °.

For example:
set VcellSetup(1)  "cathode_comp  comp"
set VcellSetup(2)  "cathode_nplus  nplus"
set VcellSetup(3)  "anode_comp comp"

VcellSetup also defines multiple value for a parameter as VcellParameter.

(type_index)” specifies the placement of values.

If there are following definitions, Setup Vcell form shows them as below figure.
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set VcellSetup(1) "well-layer
set VcellSetup(2) "poly-layer
set VcellSetup(3) "diff-layer

set VcellSetup(4) "implant-layer
set VcellSetup(5) "metal-layer
set VcellSetup(6) "cont-layer

set VcellSetup(7) "cont-width

set VcellSetup(8) "cont-space
set VcellSetup(9) "metal-enc-cont
set VcellSetup(10) "cont-to-gpoly
set VcellSetup(11) "diff-enc-cont
set VcellSetup(12) "implant-enc-diff
set VcellSetup(13) "diff-to-fpoly

set VcellSetup(14) "poly-enc-diff
set VcellSetup(15) "metall-width
set VcellSetup(16) "metall-space
set VcellSetup(17) "well-enc-diff

Nwell"
Poly"
Oxide"
Pimp"
Met1"
Cont"

0.2"
0.15"
0.1"

0.2"
0.2"
0.2"
0.2"
0.25"
0.28"
0.28"
0.4"
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— Setup Vcell B
well-layer Nwell
poly-layer Faly
diff-layer Oxide
implant-layer Pimp
rmetal-layer Metl
cont-layer Cont They can be modified
cont-width 0.2
cont-space 0.15

metal-enc-cont | 0.1
cont-to-gpoly 0.2
diff-enc-cont 0.2
implant-enc-diff | 0.2
diff-to-fpoly 0.2
poly-enc-diff 0.25
metall-width 0.28
metall-space 0.28

well-enc-diff 0.4

I 0K | | Cancel

7.3.1.4. VcellConfig

This variable must be an array data. It defines device internal connection mode. In Vcell form,

Varable definition format is as below:
set VcellConfig (index) *“ parameter valuel value?2 ... valuen”
set VVcellConfig (type_index) “radio”, “option” or “check”
set VcellConfig (icon_index_valuel)  “imagel”

set VcellConfig (icon_index_value2)  “image2”

set VcellConfig (icon_index_value )  “imagen”
" index " as the subscript of array starts from “ 1.

paloubi aq ue)

If there are following definitions, Configure Vcell form shows them as below figure.
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set VcellConfig(1) "gate-connect

SnakeBottom"

set VcellConfig(2) "sd-connect

None Top Bottom Both SnakeTop

None TopLeft BottomLeft HTopLeft

HBottomLeft"
set VcellConfig(type_1) "radio”
set VcellConfig(type_2) "option"
set VcellConfig(icon_1_None) "mulparall.qgif"
set VcellConfig(icon_1_Top) "top.gif"
set VcellConfig(icon_1_Bottom) "bottom.gif"
set VcellConfig(icon_1_Both) "both.gif"
set VcellConfig(icon_1_SnakeTop) "snaketop.qgif"
set VcellConfig(icon_1_SnakeBottom) "snakebottom.gif"
set VcellConfig(icon_2_None) "mulparall.qgif"
set VcellConfig(icon_2_TopLeft) "topleft.gif"
set VcellConfig(icon_2_BottomLeft) "bottomleft.gif"
set VcellConfig(icon_2_HTopLeft) "hitopleft.gif"
set VcellConfig(icon_2_ HBottomLeft) "hibottomleft.gif"
—  Configure veell | ||
) None ) Top
gare-connect () Bomom qil;
® SnakeTop () SnikeBotton
radio
image
sd-connect - Toplft 4 |
N— option
CIK ! Cancel
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7.3.1.5. VcellFuntion

This variable defines the name of implementation function name. This variable must appear in
vcell template file.

Variable definition format is as below.

set VcellFunction Function_ name

There is no any parameter behind function name. Please refer to 7.3.2 Device Internal Structure
Definition below.

7.3.2. Device Internal Structure Definition

This part defines how to create a device layout with parameters defined in function
Vcell_NameSetParameter. All implementation methods are included in function below.

proc Function_name { parl par2 par3 ... parN } {

Function_name is defined in 7.3.1.5 VcellFuntion.

“parl par2 ... parN “ are formal parameters of function. The real parameter values are passed
by following order:

1. parameters in VcellParameter.

2. parameters in VVcellSetup.

3. parameters in VVcellConfig.

ZeniPDT create internal values through calculatation and executation command of Tcl and draw
layout image with build-in creation object commands of Zeni. There create object commands
contain Rectangle, Polygon, Path and Instance.

7.3.3. Build-in Creation Object Command

7.3.3.1. Create Rectangle

Format of this command:
rectangle “xl yb xr yt” [-layer lay_name] [-purpose purpose]
[-pin name —io io_type —ad ad_type]

xl yb xr yt: left bottom and right top coordinates of rectangle

-layer lay_name: layer name.

-purpose purpose: purpose name. “dwg” is defalult.

-pin name: pin name. Option “—pin” specifies Zeni regards the rectangle as pin.
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-ioio_type: pin type. lo_type must be one of ”in”, “out”, ”inout” and”switch”.
-ad ad_type: access direction. ad_type must be one of “all”, "top”, “bottom”, “left”
and right”.
For example:
rectangle “0.2 0.2 1.58 0.8” —layer oxide —purpose dwg —pin A—io in —ad all

7.3.3.2. Create Polygon

Format of this command:
polygon “x1 y1 [x2 y2] [x3y3]...” [-layer lay_name] [-purpose purpose]
[-pin name —io io_type —ad ad_type]

x1yl[x2y2] [x3y3]: all of point coordinates of polygon.

-layer lay_name: layer name.

-purpose purpose: purpose name. “dwg” is defalult.

-pin name: pin name. Option “—pin” specifies Zeni regards the rectangle as pin.
-ioio_type: pin type. lo_type must be one of ”in”, “out”, ”inout” and”switch”.
-ad ad_type: access direction. ad_type must be one of “all”, "top”, "bottom”, left”
and right”.

For example:
polygon “0.30.30.70.30.7 0.7 0.3 0.7” —layer Met1 —purpose dwg

7.3.3.3. Create Path

Format of this command:
path “x0 y0 [x1 y1] [x2 y2]...” [-layer lay_name] [-purpose purpose] [-width wid_num]

x0 y0 [x1 y1] [x2 y2]: middle line coordinates of path.
-layer lay_name: layer name.

-purpose purpose: purpose name. “dwg” is defalult.
-width wid_num: path width.

For example:
path “0.890 0.085 0.890 0.895 “ —layer Poly —purpose dwg —width 0.2

7.3.3.4. Create Instance

Format of this command:
instance “x y” —lib lib_name —cell cell_name —view view_name

X y: reference point coorinate.
—lib lib_name —cell cell_name —view view_name: the source of the cell which is
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called.

For example:
instance “0.01 0.02” - tstlib —cell pmos —view layout

7.3.3.5. Create Temporary Cell ---dump

This command creates a temporary cell with definitions in front of dump. This temporary cell can
be called by instance command (please refer to 7.3.3.4 Create Instance on page 226. Commands
dump and instance must be used at the same time.

Format of this command:
dump -cell cell_name
instance “x y” —cell cell_name

cell_name: temporary cell name.
x y: offset based on original coorinate.

Note:

Commands dump and instance must be used at the same time. If use dump command only, the
temporary cell will not appear in device layout.

For example:
....... \
rectangle “...” .......
rectangle “...” ....... \ Create a
rectangle “...” ....... temporary
....... cell named
....... “abc”
dump —cell abc <
instance “0 0” —cell abc Call the cell “abc”

7.3.3.6. Print Message --- vcellPrint

vcellPrint print message in Design Manager. Message ends with “\n”:

Format of this command:
AvcellPrint “msg”

For example:
vecellPrint  “PMOS will be of no gate. \n”
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