EI + . projects/LC3-tools/electricBinary.jar
ecinic

(or download directly from StaticFree web site)

Parts n /,‘ém,y

BASIC ELECTRIC OPERATIONS File Edit Cell Export View Wigdow |Tools Help
28N o8 os = |FA| &% €
--- Open tutorial.jelib 8 Ff-lib:ff{sch}
Components | Explorer La;érs
start ElectricBinary.jar (double click) = FEEY LBRARES
Tij-'- fi-lib / ¥
AFile.OpenLibrary =@ ff
--- See Documentation - ® e »
..... JDBS E
AExplorer tab -
AAQAAA-ReadMe{doc} N open Cé// areq
also see text boxes in other schematics / b ‘
1oraries
M{rM]e s
@ Electrici
--- Create a cell File Edit Cell Export View Window Tools Help
ACell.NewCell Je{‘ij ‘ 28IEInag e s = (B8 %)
Library[ nonamef/\ no libs oper &5 noname:foo{sch}
Name: 7[00 P Components| Explorer | |ayers
Type[ schematic ] = IHEE LBRARES

=l noname

--- Place objects (gates/wiresm

AComponents.Schematic.{OR gate}

new, blank cef/
naMeJ “7[00 {Scl] %//

--- Place verilog code in cell
AComponents.Schematic.Misc.VerilogCo
AEdit.Properties.ObjectProperties

. £ .
--- Extract verilog code \\ @ Electric "/j
_File Edit Cell Export View Window Tools Help

ATools.SimulationVerilogDeck) %'yuo‘ shabrird el TR e)?h_d_,[
C

name:foo{sch}

/7

§C0mp0nents§| Explorerl Layers|

 schematic | 5€/€C+ Verl. /O-j
-~ Code

i T
/4 ’
e pl IQ

=\/[T|U

>
]



Cell i“?tmce S

Create an ICON view

AView.MakelconView cma"'cs

|| || Components| Explorer | Layers

File Edit Cell Export View Window Toocls Help

@A NG o (# o5 #=|[FH| K% Qx| «>

@ noname:foo{sch)

B 2?5 LIBRARIES
i [=-4ll noname

1CoN
cell

r

we are gy /,,,, {“4%/ fao{fc} S Shown

Use the icon,
place an instance in another cell

Hierarchical design

We ace  in bmfsf;lq%

- Sc.hemq‘k\'c cell vs, icon eell

Schematic Cell Icon Cell

foo{sch} has circuit design

Hierarchy:
place icon foof{ic} into cell bar{sch}

i@ Electric

SE| MMA e

File Edit Cell Export View Window Tools Help
H 05

EE 44

(CFICH | B8 3% |2 Qv | @

& noname:bar{sch}

Components| Explorer | Layers

=-EEEE LBRARES
¢ =il noname
e
=& foo
‘- @ foo{sch}
‘e @ foolic)
i (T) ERRORS

e A JOBS

foo{ic} has graphical design

\\__«///;'
Jrag <+

place insance cﬂ foo

===> creates an instance of foo in circuit

We neeJ hierarch{cal

COﬂﬂ(Cﬁén;

Cé“ bﬂfijcb}

N

Send

recerye

B

instance of cell foo
p0's circuit

signal out




Make a connection point
in foo{sch}

Place a pin

AComponents.{wire pin, blue dot}
A{cell area or end of wire}
Select pin

A{pin you just placed}

Create the "Export”

AExport.CreateExport

File Edit Cell Export View Window Tools Help
2EMHAT 8% s = [(AE KR x| e 2

name the export
€. “inA”

cﬂtoo:e £ ‘@pa

”/")ID(I7L ts & UOU.I.PU_I, L

| Components| Explorer | Loyers|

=] | LIBRARES
[=] noname
- bar{sch}
“- 4 foofsch}

() ErRORS

A Joss

how you ['Wrc
an external

connecTion p?in‘/' -

NB--Need to View.MakelconView again to show
port.

Have to delete old icon first.




Aiols. S:'mumtbn ( Ven’/oy ) Méée ,/eri/o7 Decl(
ZLcc‘hfc -+ Ven’IOj T T e

File Edit Cell Export View Window Tools Help
@ E(RMAR o # os = |[F| ®
E L€C+rl'c \/Qr( g 09 & noname:bar{sch}
- d Components| Explorer | Layers ‘
. (=} EEEE LIBRARES
SCL]eMJM ce,“ — MOJU\Q JeF | ey - P

WIoAulC pQMMe'f'er;

Sal\ew\q_'l'ic exporst —
1eon ms‘l’m\ce — W\OJU\Q ('MS"'G.Y\CC

wires WS?Lq,nceg % wire obj'ec'i'
(,mmcc-" icm'g b(por'l's — 'Wls-l-dhcels' ac‘/‘uaf wiré Aarqgs

/* Verilog for cell 'ff{sch}' from library 'ff-1lib' */

/* Created on Fri Jan 18, 2013 11:51:35 */

/* Last revised on Fri Jan 18, 2013 12:12:05 */

/* Written on Fri Jan 18, 2013 12:18:34 by Electric VLSI Design System, version 9.03 */

module f£f();
/* user-specified Verilog code */
//*************************
//** Y=m1l1l+m2
//*************************

/**/ reg srcX;

/**/ reg srcY; . .é

/**/ assign X = srcX; 7’:/”75 I’CJUN)&»»{' fé“ <.

/**/ assign Y = srcY; E}ko ”2 / J C)

/**/ initial begin Y r

ey srcX = 0; 450/ pre i;es U;/ S wl 65/
/**/ #1 -

Jx%/ srcX = 1; Somcfimes!

/**/ #1

/**/ $display ("X = %b", X);

/**/ #1

J*x/ $finish; E Yoctr( ‘ -‘L @ . . e)
/x%/ end Mlc ’WJ(M. wp Wisiemd  amed, Y o am/n .

wire X, ¥, and 0_yc, and O_yt, and 2 yc, and 2 _yt, buf 0 ¢, buf 1 ¢, net_O0;
wire net_11, net_5, net_6, or 0_yc, or_O_yt, pin_16_wire;

and and_0O(net_5, net_0, X);
and and 2 (net_11, net_6, Y); ‘ ) :
not buf O(net_0, Y); hél.* 5 v a ‘MS.\-M\C‘E‘ O(: M
not buf_1(net_6, X); . .
or or 0(Y, net_11, net_5); and_¢ W a [M3+OJV\C€. UF aﬂd
dmodule /* ££ */ , .

0(’_@ ©w a ws‘\'m\ce of or

ard f /X\iD_le_‘ﬁD’—/—\y or$
netg — net. &
and_0's output connects to or_0's input

because net_5 is in the proper place in both argument lists.



Conncc'h'ons M vaupog

1) by /Mafbmpbn @ bit

and and_0( Y, A, B);

and and_0( .in1(B), .out(Y), .in0(A) );
~ -
2) bg JOWW .Mi-nd,mc( wine namc)

exporT name

order doesnT mdlfer

E.)_ec’fri(. exPor‘fs
/!& ™ ,{aozsch%

out

O

in1

—

in0

W b isckv}
gad‘w) au/;mg wTched T W/’OFfLS

!
~

A

foo

Verilog 2-level syntatic structure
sub-level module definitions
top-level module (a "testbench")

Same syntatic structure as C

module and ( out, in0, in1)

output out;
input in0;
input in1;

reg out;
wire in0;
wire in1;

t/m/% /atm/ ,ommdlers
— MM %6 0 Wi

\— oulpits can o reg

module foo(in0, inl, out);

input in0; //)f
AN iy
wire w; ¢

and and_1(Cout, in0, w);
or or_0(w, in0O, inl);

endmodule /* foo */

Y
module bar();

endmodule

wire A, B, Y;
noname__foo foo_0(.in0(A),

/:’: bar- :':/

Achial
VIS

.in1(B), .out(Y));




Electric's wires and buses

wire P

wog,
= o

wuel 4° Fom pimﬁ pin . Spi?’ e

A b o a collection ‘fj wIres. L

b befueen bus-pi SRR \
Ul jo elwéepn bua-pung, ‘ bl
T \'0”5 (W?/L%Jl/y selected mode)
Wi

Draw a wire:
1. place a pin
AComponents.{ wire pin, blue dot } //-- select pin object
MNcell area} //-- drop pin instance
2. place wire from pin
Npin instance in cell area} //-- select pin instance
AComponents.{wire, blue line} //-- select wire object
{cell area}" //-- extend wire from pin

Draw & b\)s: hag, bws-Pinj < bUS.
Name ‘w\e bMSJ IQV\JI'CJC how mdnj wires:; AE‘/I.]{/)FO/OC(.{I.CK: Dbjeﬂtpro,;ert'ey
Sc,ecj- 1)\)5) h& \(

bus- pin _____/——@_ .

N
- @ Arc Properties {-1: | (=] \_ﬂh‘
: Type: bus
Naming a bus: \ Network: net@1 / ”dme

Name: busA[B:D]| Props.
identifier[ range | Width: 1 Bus size: 1
Length: 12.5 Angle: 180 || Easy to Select

identifier = "busA"

range ="3:0"

means

bus consists of four wires named, "busA[3]", "busA[2]", "busA[1]", and "busA[0]".

Range is [ most-significant-bit : least-significant-bit ]

S | -‘~ T T A wire or bus name is displayed as a text object instance. Se/f‘-/éJ -&/)d'
eleciing o To move the text, you must select it. —— X fext
BUT, what if it is under the bus? Select some other text first.

or A"Edit.Text.FindText




bus nmawme et
Se,ledecl =

7"&)(7L ’h1ovea|
) cam see !

Connect wire to bus

Select ¢ pin

_(Ao’u\K #67 e fonnes Qc/.

7%1'5 Id; ﬁrﬁ WU'I,%J ) cahhecfec/ j wiﬂc Jhéz;/eh][
hewes, Both are connected % bus AL2].

/
heres téﬁ wire [3:0] busA;

MJ‘D] C‘dn‘nedllbn § or or_0(busA[2]);

~ | or or_1(busA[3]);
= or or_2(busA[l]);
or or_3(busA[0]);

Wa/m'le: E lectric may rename/’ﬁ'fm

wires/lovscs

_ N
>

or or_0(bit2);
or or_1(bit3);
or or_2(bitl);
or or_3(bit0);




bar fffé}

Splitting and Joining buses

FOO_1
out[3:2]
feo o B[1:0]
This cell splits the bus from FOO_1. out[3:0] SR
Upper 2 bits go to export B[1:0]. ' out[1:0]
Lower 2 bits go to export A[1:0]. A[1 O]
The verilog produced drops the bus out[3:0],
and uses %[E:O] and BJ[1 :(F))] instead. 50 Foo_1(.out( { B[1], BLO], A[1], A[O] } D J;
— N
Connection to FOO 1 concatenates A and B (J 5 .
buses into a single bus. fN’V' b\/S wires
,M ram
s CoHec7L 18 mdee.
bus ,
q 4-wire bus

Collecting wires into a bus:

The wires connected through

export C are |[2] 8[2] +
{ out[2], out[3], out[0] } ot It[3] GH] _ 0[2'0] C[2 . 0]
out[2] is C bus's high bit M .

out[3] is C bus's bit-1
out[0] is C bus's low bit

BTW, this failed to produce correct verilog: Electric ignored export B. How come?
You need to add buffers so that every signal has a connection to some device, as shown below.

Otherwise, Electric trims too much. A buffer is two NOT gates, NOT( NOTY() ). They are good for
signal restoration or driving long wires.

inf3] A1) non-inver -fmﬁ
syl O] butfer

in[1] A[0] [ l:
in[0] B[1] i B[1 : 0] [

in[2] B[O]

in[3:0]







