Gates On the Flyse Case: Add a modutenetlist ECO

Adding amodule in netlist by using Gates On the Fly
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Introduction

One common scenario in netlist ECO is to add a smallrthesized module. The module can be a
multiplier, adder or othe circuit missed in the original netlist.

Figure 1 shows one use case which has a new block inserted to an existing bus by multiplexers
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The followingparagraph will show how to do ECO in Gldde and in script modby Gates On the Ely

Prepare the netlist

Create a tiny RTL filewithonlyk S ySOSa al N

ANBSYy 062E

f a@ Ackeentobyyoneimkdula If tael 4 S A

W9/ h RBasconplddted DyicQit canybe abldediodtedBny RTL module as
well. Now assume it is simple enough.

module ec@135 DWO01_inc_{ASUN);

input [14:0] A;
output [15:0]SUM
assignrSUM=A+1,
endmodule

After synhesis, the netlist is generateghich has 50 gatesSave the netlist to mymacro.v

module eco2135 DWO01 inc_1 ( A, SUM);

input [14:0] A;
output [15:0] SUM,;

wire nl19, n20, n26, n27, n28, n31, n37, n41, n42, n45, n46, n50, n55, n56,
n60, n61, n64, n65, n66, n70, n71, n76, n77, n79, n95, n96, n97, n98,
n99, n100n101, n102, n103, n104, n105, n106;
NAND2X4 U39 ( .A(n46), .B(n27), .Y(n79) );
XOR2X2 U80 ( .A(n77), .B(A[14]), .Y(SUM[14]) );
AND2X4 U81 ( .A(A[4]), .B(A[5]), .Y(n95) );
CLKINVX16 U82 ( .A(n95), .Y(n37) );

NOR2X2 U83 ( .A(n28), .B(n41), .Y()42)

NAND2X2 U84 (.A(A[8]), .B(A[9]), .Y(n56) );
NOR2X2 U85 ( .A(n79), .B(n66), .Y(n103) );
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XOR2X1 U86 ( .A(n101), .B(A[6]), .Y(SUMI6]) );
XOR2X1 U87 ( .A(n102), .B(A[10]), .Y(SUM[10]) );
X

endmodule

Analyze the ECO changes

Start up GOFo load the netlist under EC®y the following command

gof-lib art.lib TM.gv

CAYR (GKS NBfFGSR aAi3ayl the MUXNklaBton dignadldj (O G & Kiapywe R Sy
the signal to mark it, clicWb S¢ { OKSYIF 0 A0Q odzidiz2y (2 ONAYy3I dzLJ I &C

[¥ GofViewer [File:database/ecos/TM.qv] [Top:TM_qcifit] ID gatesof =10/ x|
File Find Commands Options Help

——H § |z |
Tog File ‘New Schematic

Top (TM gciflt)

module TM gciflt ( gcifclip, geciflt fron

%%)|| | Click online 7 in TM_agcifl, line 331 in file database/ecos/TM.av]

Figure2

Press ctrly to load flops involved in this ECO. Wild card is acceptadyenWlj OA F @y dzYan®& NIy NBE I Y F
click OK.
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Goﬂ'race, Schematic 0, Zoom 1.00:1, ID gatesof, __ =] B3]

File Schematc ECO Waveforms Commands Opuons Hdp

I r
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Figure 7 shows the fsynthesis blocks and MUXs are loadédii 2

connect them up.
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Connect up cells

The connections to be done are listed as below:
e /2yySOG a!-aQ {nkdANRYRS GLINIOAFSUIOTRERBEY Q INBSY o
e ConnectSUMN dzii LJdzi LIAya 2F (G4KS 9/ h o0f201 G2 a!-aQ .
e /2yySOG C[htaQ v LAya (2 AylLdzi LAya 2F 9/ h o6f2

Toconnectuppinsud S Y2dzaS YARRES odzid2y G2 LINBaa 2y G(KS 7Ff
mouse to the proper output pin and release the mou&eawvire connects up the output pin to the input
pin. And the input pin will be assigned the same net name as the output pin.

Figure 8 shows how to connect B pin of a MUX to SUM[10] pin of tentbsized block.
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EGO{E(O, Schematic 0, Zoom 1.00:1, ECO name eco2135, ID gatesof, == i .=.LEL’£I
File ic  ECO Comm Options  Help
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Press Mouse-Middle-Button and move to an output pin of a gate

Figure8
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Anygate on the schematic can beowed around for convenient connectingigure 9ds the final
schematic with all pins connected up.
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Save ECO result

ClickW{ IE@®E a dzf (buttorto save ECOMrerilog netlist Curently these formats are

supported:

| 26 SASNE WOYIIONRQ 2LIiAz2y 2yfe

Verilog netlist

SOC Encounter ECO script
GofCall Perl script

TCL script

DCShell script

Save_ECO_result 1N

Savein: IC')use_cases :J - ok B

21

g
SOC Encounter ECO script (".soce)
GofCall script format {"pl)

IC Compiler format for synopsys ("icc)
Tcl script for synopsys (“tcl)

DC script for synopsys {".dcsh)
Allfiles {*.)

Save as type:

verilog netlist {".v) LI

a dzLJLJ2 NJi &

Figurel0

Do ECO by Perl scriptcalling GofCall APIs

ECGscript and run command
LGQ& | tAGGHES G SRA 2 dzain @@ modé egpstiallyfwben B@BCY §ated nuaiel (i K S

is large Itis moreefficient to use Perl script callingofCall APls
1. use strict;
2. undo_eco();
3. setup_eco(eco2135");
4. my $ecoinst = "eco2135_DWO01_u";
5. new_gate(™, "eco2135_DWO01 _inc_1", $ecoinst, ");
6. for(my $index=0;$index<15;$index++){
2
8 change_pin("eco2135_muxiri&lex/S0", "qciflt_mode");
9. change_pin("eco2135_mux_$index/B", "$ecoinst/SUM[S$index]");
10. change_pin("$ecoinst/A[$index]", "qcifvnumber_reg_%${index}_/Q");
11. }

change_pin("qcifvnumber_reg_${index}_/D", "MX2X4", "ec02135_mux_$index-), BAY,.S0()");

12. write_verilog("eco2135_net.v");

www.nandigits.com
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Save the script to file, name it as macro.pl. Run Gates Oe Ely with the script by the following
command. Please not§iaelooption is used

gof-lib art.lib TMgv-vmacro mymacro.wun macro.pl

After the run, ECO netlist eco_2135 net.v is created.

Script dissection

1. use strict;
Use strict syntax check

2. undo_eo();
Always undo the previous ECO operation, since the script is normal run seveshfierehe database is loaded

3. setup_eco("eco02135");
ECO name, new nets and instances automatically created by GOF will have ECO name as prefix

4. my $ecoinst = "ecoB5_DWO01_u";
5. new_gate("™, "eco2135_DWO01_inc_1", $ecoinst, ");

Create a new instance for the-synthesis block. The block is treated as a leaf cell. The API new_gate has

the first argument defined as new net name, the second as module name, the thirgtasda name,

FYR GKS FT2dz2NIK a O2yySOGA2yd C2NJ GKS RSGFAET dzal 3
in the other section below.

6. for(my $index=0;$index<15;$index++){
Start of the loop, it runs 15 times to cover the 15 ECO points
7. change_pin("qcifvnumber_reg_${index}_/D", "MX2X4", "ec02135_mux_$index-),"B\(,.S0()");
The API change_pin has two usages. Two arguments and Four arguments. Two arguments have the first one as instance/pin,
and the second one as net or instance/pin. Fatguments have the first one as instance/pin, the second as leaf cell name, the
third as the instance name and the fourth as the connectib® (- A Y (G KS O2yySOiAz2y YSIya {GF{1Ay3
O02yySOiGAz2y 2F (KS FTANARIRSHNHYNSY® a§ OS TOY dzr 6 S NN NBDPikinGA ¢ S F dzNI
Wbl 60Q Wd. 60Q YR Wb/ 60Q
Line 7 is equivalent to these two lines.
my $net = get_net_of("qcifvnumber_reg_${index} /D");
change_pin("qcifvnumber_reg_${index}_/D", "MX2X4", "ec0o2135_dimxiex", ".A($net),.B(),.S0()");

8. change_pin("eco02135_mux_$index/S0", "qciflt_mode");
Conneca ! - A LAY G2 9/ h &aStSOitAzy WjOATEGYY2RSQ
9. change_pin("eco2135_mux_$index/B", "$ecoinst/SUM[$index]");
I 2yySOiG a!-Qa . LAY (2 ofth&$sydedighddidd2 y RAY 3 2 dzi Lddzi LAY
10. change_pin("$ecoinst/A[$index]", "gcifvnumber_reg_${index} /Q");
Connecttheraéa @ Yy i KS&AT SR 0f201Q& AyLdzi LAY (2 G(GKS O2NNBaLRYRAYy3I Tt 2
11. }
12. write_verilog("eco2135_net.v");

Save the ECO in verildfge resynthesize macro module is written out in the beginning of the file
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Debug and verif ication method

Normally, you need several iterations to make a sdaopork. The best practice is to run the script in

GUI mode and interact with schematic.

Bring up GUI

After the command linegof -lib art.lib TM.gwvvmacro mymacro.wun macro.pé
aKSttx
¢ LIS WKSt LIQToierger B manedtbIS f WELi L &I ¢ I dzA Q

Ad NYzys GKS LINPAINFXY &aidz2Li

‘ommand Prompt - bash

change_pin{"eco2135_DWA1_uw- AL[1B1" "qc1funum
change_pin{"gcifvnumbher_reg_11 TME2K4.
!

urite_ver 1109("9(:02135 net.w'">;

i
i
#
i
i
i
i
#
i
i
i
i
i
i
i
i
#
i
\5]
5]

change —pi 1 _ 5] qclflt mode''>;
change _pi _ 2135_Duai u/SUH[ii]")
change_pin<{"eco2135_] DWAL_u AC111 gqcifunumber_reg_11 /Q")
change p1n("qc1funumbex _wveg_12_ /DY, "ME2ZE4", Yeco2135 _mux 12" YoAC-D,
change_pin<{"eco2135_mux_12-58 qc1f1t mode"'>;
change_pi _ 2135_DUWai u/SUH[iZ]"),
change_pin{"eco2135_DWA1_u Al121 gqcifunumber_reg_12_-Q">;
change p1n("qc1funumbex _reg_13_ /D", "MEZ2E4", Yeco2135 _mux_13". " A<D,
change _pil _ - qc1f1t mode" - H
change_pin<™ 1 N 135_DUA1_usSUML13 12 ;
change_pin<"eco2135_DWA1_u- AL[131 qclfunumhel _reg_13_-0">;
change p1n("qc1funumbex _reg_14 DV _THEZ2E4" . Yeco2135 _mux_ 14" " _ A2,
change_pi _ - qc1f1t mode''>;
* ' c02135_DWO1_u/SUML141"D;
1. "gcifunumber_reg_14_-Q">;

r_reg_108 /Q"),
co2135 _mux_11"

GofCall. Netlist Processing APIs. Interactive Mode

'start_gui’ to launch GUI window
*help’ to list API calls

GOF > start_gui

I G

[ Ly J

1 L R H

8@

8@

8@

Figurell
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Figurel2
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