Gates On the Fly Use CaSenformal LEC failures debug

Conformal LEC failures debug by using Gates On the Fly
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Introduction

Gates On the Fly, GOF, is a schematic/ECQatonétlist debugging and modification.

Main features:

e Flexible and partial Schematic to isolate only tékted path

e Built-in functions like tracing path from point to point, logic cone extraction

e ECO in GUI mode

e ECO in script mode

¢ Logic cone replaceemt for large netlist changes

e Netlist tracing by using exported APIs

e Comment on schematic and PDF support for easy documentation

e Prime Time report file analysis and timing fix automation

e Placement viewor timing path analysig/ith each segmentighlighted with different color

The following demo shows how to use Gates On theditybining Conformal LEQoI to debug LEC
failures
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The Conformal LEC way

LEC report

A netlist from thePhysical Design Teashowed 661 norequivalent points byunning LEC check

Compared points PO DFF DLAT BBOX  Total

Equivalent 553 42253 98 B 42966

Nonequivalent 0 646 0 15 661

Primary analysis showed each requivalent point had the same fanin endpoints in both revised and
goldennetlist, so thefailure must be inside the logic cone.
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Conformal LEC schematic

ConformalLEC GUI debug tool gas@meuseful information, but not sufficient and efficient.
The schematic from LEC debug tool printed out too many gates and dawsecThe culprigates were
KARAY 3 a2YSgKSNB O L G Qall-bloynisah¥matkland kafch theicRlprifyate@d S A y (0 2
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LEC diagnosis

LEC diagnosis result gave some clue in the potential error candidates, but how to use them?
Diagnosis for Noequivalent key points:

(G) + 1703 DFF /core/crossbar/cfrg_xhncc_0

(R) + 10964 DFF /core/crossbar/cfrg_xhncc 0

Diagnosis points: [QCK]
(G) + 736683 AND /core/crossbar/FE_RC 10964 0
(R) + 2279312 BUF /core/crossbar/FE_OFC2712_xt xhncc_txd 37

Non-equivalent signal and its error candidates

ID(R) Type Likelihood Name

523002 DFF /core/crossbar/cfrg_xhncc_0
------- Candidates
113766 BUF_X16M_RVT 1.00 /core/crossbar/FE668-Geanmode_from_pad
113767 BUF_X3M_RVT 1.00 /core/crossbar/FE_OFC341157_scanmode_from_pad
114588 BUF_X13M_RVT 1.00core/trossbar/FE_OFC34939 xt sel 2

114601 NOR2XB_XO0P7M_RVT 1.00 /core/crossbar/u_mux_pXAZX283

114610 NOR2B_X3M_RVT 1.00 [core/crossbar/u_mux_p214748365A29

114825 INV_X13M_RVT 1.00 /core/crossbar/FE_OFC11881 jtag_mode

117468 INV_X2P5M_RVT 1.00 /core/crossbar/u_gpio_p214748365A20030
114592 BUF X3M_RVT 0.99 /core/crossbar/FE_OFC339934 scanmode_from_pad
114593 INV_X13M_RVT 0.97 /core/crossbar/FE_OFC75793_scanmode_from_pad

NSO RWNE

Note, two instances have been markieded, which will behe two tracingpoints for GateOn the Fly
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The GOF way

Load netlists and related instances

The command line to loading revised and golden netlists into GOF
gofclib hvt.libclib rvt.lib¢Top_1 golden_netlist.v revised_netlist.v

Gt A0E 2LI0A2Yy Aa FT2NI £t AONINB FAfSa

GE2LIYME a2 WEAA 2 f 21 R GKS 32t RSy yeSiLOyanaél = ySRE (8N

The revised netlist has no optiamthe front.

The first GUI window is GofVieweetlist viewer. The left hand side has the two netlists hierarchies.
The right hand sidists a module of one netlist.

¥ Gofviewer [File:/moded/v.gz/long_port_ae.v] [Top:long_port] ID demo e -0l x|

File Find Commands Options Help

At B SES 2|
Log File = i‘

Top (long port)

Top_1(long port)

%% |~ Module loaded|
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You canuse eitherpress&l o/ GNX {1S& IyR w3aQ (S& LINBaaSR G23Sdal
use Ctrf to pop a search window to search the string in the right side window. When the instance is

found in the netlist, double click the instance to bring schematic.

Before press keys, you can select the instance name in a text window so that GOF can automatically

grab the string in clipboard and display the string in loading or searching window

Here ighe loading window

Enter gate instance to draw on the sc

E.G. 'u_abc.U1234" or 'u_abc/U1234"
Alternate way is to dragkdrop from GofYiewer

Select atree: @ Top ¢ Top_1

=

cillatll

(EEICH I &gt core/crossbar/cfrg shnce [

m Cancell

3

Load one of the error candidate instance into the schematic as well, we get GofTrace, schematic window
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Find path from candidate to end point

e Select the two instances

¢ Right click mouse right key to pop up menu

e {StSOG WCAYR OANDdzAG 0SGoSSy (o2 LRAYyGAQ

e Adjust the correct From/To points, the source should be in From Point, the sink in To Point.

e /| KSO1l W5NI g6 hy {OKSYIFIGAOQT 2N ws5AraLilée hy ¢SEI
e /|t A0l WO9ESQOdziSQ odzilGzy

Ecoﬂ'race, Schematic 4, Zoom 1.00:1, ID demo, oA - & |D|5]
File Schematic ECO Waveforms Commands Options Help

BHE RAQAMT o [y [ rEo [

E Draw circuit between two ports/gates ) l‘ core.crossbar.cfrg xhncc
cfrg xt xhncc txd 37 0O oK 0 =

Draw Type: " Display On TextWindow ' Draw On Schematic - =y Axt xhncc|
FE_OFN2709, xt_xhncc_txd 37 | S
List Gate Connections in Path: [ Enable i
DFFQ_X4M BVT
From Point: |FE_OFC34939 xt sel 2 ;J
To Point: |cfig_shnec_0 _i_l

Execute| Cancel

core.crossbar.FE OFC34939 xt sel 2 ind di o ?
FE isoBufN68096 xt sel 2 BE‘ FE OFRN34939 Xt sel 2 Find drcuit between two points
bpy Selected to »

BUF_X3P5H HVT

Find Matching Gates in Schematic
Find Matching Nets in Schematic

Delete

Place & Route »

Sl

A — I

2 items selected
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GOF drawsmdy the paths between the source point and the sink point. The source point is one of the
error candidatesand the sink point is one failing poimefer to ECdiagnosisn page 3.

e The schematic calpe zoomedin/out to view the whole circuit or the detbarea

e Any cell on the schematic can be moved around to a new proper position for easy view

e Save/Restore button can save the schematic for later usage or restore previous saved schematic

e 4SS Y2dzaS YARRES 0dzid2y LIND & pangthe sechgmat@St f Qa Ay L

Ecoﬂ'race, Schematic 1, Zoom 1.00:1, ID demo, N 2 !Dlﬂ

File Schematc ECO Waveforms Commands Options Help

BHS R QM0 [x [E] I Eco |
asan 10 (& — ﬂ

067

core.crossbar.cfrg xhncc 0
cfrg xt xhncc txd 37 0 ol 7

FE_OFN2709 xt xhncc jxd 37

CK gxt xhnce_txd[37]

DFFQ_X4M HVT

core.crossbar.FE

FE _OFN2712 xt xhncc txd 37

xifncc txd 37
. xhncc Txd 37_ 0

core.crossbar.FE OFC27 xt xhncc txd 37
FE OFN2711 xt xhncc txd 37 . . 2712 xt Xhncc txd 37
e.crossbar.FE OFC34539 xt sel 2 L
96 xt sel 2 [T~_JFE OFN343939 Xt sel 2 X16M RVT

BUE_X3P5M_HVT

core.crossbar,FE DFC27T8 _xt xhncc txd 3

FE OFN2710 xt xhncc txd 37

core.crossbar.TE

OFC2708 xt xhncc txd 37
FE PHN119839 FE OFN2709 xt xhncc txd 37 -

FN2709 xt xhncc txd 37

1119839 FE (OFN2709 Xt xhncc txd 37

core.crossbar.FE PHC116917

FE PHN121519 FE OFN2709 xt xhncc txd 37

core.crossbar.FE PHC118597

4

2 items selected |
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hdKSNI a0OKSYIFGAO (NI OAY 3 -0WSFITEMNIR yA Y @IKBRS & AW(QK2 @ KdiyC

buffers/inverters until norbuffer or nonrinverter cell.

EH GofTrace, Schematic 0, Zoom 0.30:1, ID demo, _ e =10f x|
Fle Schematic ECO Waveforms Commands Options ﬂelp’
ZE88 Q][ o HFE ko |
T3 i FA= X

% Show Logic Cone -

“E;_ Show until non-buffer on Schematic |
- G

% List Connectivity for Net FE_OFN75683_scanmode_from_pad

Qg\: List Fanin Endpoints

Q%‘Q‘_ List Fanout Endpoints

= —

= = Find Matching Gates in Schematic
= =

= == Find Matching Nets in Schematic

Place & Route -

= —

|one port selected: Top(pgx_chip)/FE_OFC75692_scanmode_from_pad/A Use Mouse-Middle-Button to trace the connection
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Create same path for golden netlist

Use Ctrgto load instances from golden netlist. Or select an instance in revised path, right click to pop
dzLJ 6 KS YSydzZ yR aStSOG W[2IR LISSNI 3IF+GS Ay 20KSNJ
netlist.

E GofTrace, Schematic 1, Zoom 1.00:1, ID demo, __. e - ol x|

File Schematc ECO Waveforms Commands Options Help

BHE ] QMUY [N R e |

core.crossbar.cfrg. —=5--.2
cfrg xt xhncc txd 37 O = Show Logic Cone >
AT R 22 2
FE OFN2709 xt xhncc jxd 37 D - Copy Sel i to »
DFFQ X4M B\  Find Selected in GofViewer
Edit Gate Display

List Logic for DFFQ_X4M_HVT
List Context for DFFQ_X4M_HVT

core,crossbar.FE OFC2712 xt xihcc txd 37 List Definition for Instance cfrg_xhncc_0
FE OFN2712 xt xhncc txd 37 |~ xhnce €xd 37 O
= =i = O S5 =R Load peer gate in other tree
X16M RVT
= Find Matching Gates in Schematic

core.crossbar.FE

<] £t xhnce txd 37 Find Matching Nets in Schematic
FE_OFN2711 xt xhncc txd 37

2712 xt Xhncc txd 37

Delete

Place &Route 4

t xhncc txd 37
12711 xt Xhncc txd 37

Xhntc e Load peer gate in other trees R
12710 %t Gelect atiee: To

Gate instance: [core.crossbar/cfig_shnee_( ﬁ

FN270% xt xh
sz 1 K| Cancel

core,crossbar.FE OFC27
FE OFN2710 xt xhncc txd 37

x

core.crossbar,.FE OFC27
119839 FE OFN2709 xt xhncc txd 37

core,.crossbar.FE PHC116917 F%
121519 FE OFN2709 xt xhncc txd 37 |~

core.cressbar.FE PHC118597 §2708 xt xhncc txd 37
k7| | E

Top: core.crossbar.cfrg_shnec_0, DFFO_X4M_HYT chg_shnce 0[.CK[cfrg_xt_shncc_tsd 37 0),.D(FE_OFN2703_xt_shncc_tzd_37 ).0(xt_shnece txd[37]));

I
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Use proper zoom in/out to gegood view. Trace the golden netlist by mouse middle button clicking on
cell input/output pins. We get the two circuit side by side. All the-baffer/inverter paths are the
same, so the mismatch must be in the buffer/inverter paths

E(;oﬂ'race, Schematic 0, Zoom 0.13:1, ID demo, _ T =101 x|
Fle Schematic ECO Waveforms Commands Options Help I
P ocam
ZE88 aaf 1w HE eo |
10 [° o A
Circuit for revised netlist, Circuit for golden netlist,
lots of inverters/buffers no inverts/buffers inserted,
inserted in P&R since it's prelayout
-
D Vi
N ! -~ _]
|N0 items selected, use Mouse-Middle-Button on pins to expand schematic
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Analyze segment by segment

Select the first group of buffers/inverters driving the sink by press mouse left button and tmdive
end of the chain, release the button, all the cells in the group are selected.

Click menu Schematg Q[ A ad { St SORSRSDHESawpralalellSaQ 6AyR26
number is even number and matches the golden path.
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