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Background and Problem

Our Approach
Coverpoints are not in a vacuum
Mode-of-operation
DUT Configuration

“The Demo” or “What this looks like without actually running a demo”
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Some Serial Controller IP @ BROADCOM' (sn:
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« Data path is 32 bits
« Single lane transmit/receive

« Generation 1 speed

Using PCI-Express as the Example

SNUG 2016 5



Packet Data @ BROADCOM' (sn:
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CRC « Start of packet delimiter
 Header

DATA . Data
« CRC

HDR « End of packet delimiter

32

Serial Transmit Data

>
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Packet Data

CRC

DATA

32

MONITOR
HDR

IP
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 Monitor delimiters

« Start of packet depends on origin
— STP = start transport packet (8'hFB)
— SDP = start data link packet (8'h5C)

* End of packet depends on data
— END = good packet (8'hFD)
— EDB = bad/nullified packet (8'hFE)

SNUG 2016
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class MonitorA; class MonitorB;
logic [7:0] data; // 8-bit data path logic [7:0] data; I/ 8-bit data path
logic ctrl; Il 1-bit control path logic ctrl; Il 1-bit control path
covergroup tx_dp_cg; covergroup tx_dp_cg;
coverpoint data; coverpoint data;
coverpoint ctrl; coverpoint ctrl;
endgroup cross data, ctrl; /[ correlation!
endclass endgroup
endclass
* No correlation * Qver-correlated
— data == 8'hFE when ctrl == — data == 8'hFE && ctrl ==

— EDB covered!
nositive for EDB coverage

Obviously, not the way to do functional coverage

— False
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€ BROADCOM' (sn.

M O n I to r : connecting everything e s -
GoldiLocks Wil

class MonitorGL;
logic [7:0] data; // 8-bit data path * Properly correlated covergroup

logic ctrl; /I 1-bit control path « When cross ¢ 0 is covered, the
covergroup tx_dp_cg; - |

coverpoint data { whole group is covered
bins data_0O[ ] ={
8'hFB, 8'h5C, 8'hFD, 8'hFE };
\ ~—

coverpoint ctrl {

bins ctrl_ 0={1'b1 }; \
} Only when characters are marked as control

c_0: cross data, ctrl {
delim_cross =
binsof(data.data_0) &&

binsof(ctrl_0); \
} Sample only packet delimiter control characters

endgroup
endclass

Only care about delimiter encodings
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Cle Controller IP ® BROADCOM' (snug)
= $$ for company connecting everything e SVHOPS‘(:L:;?:%;»”UP

= Job for me 64
Data path is 3% bits

Four
Sipgle lane transmit/receive

THo
Generation X speed

X
3

Low power support
— LOs

- L1

— L1 Sub-states

AN
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PCle Controller IP @ BROADCOM
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Gen3, 2-Lane, Low Power LOs and L1 support

Data path is 32 bits

L1 sub-states coverage
not needed

Two lane transmit/receive

Generation 3 speed

* Low power support
— LOs
- L1

x4 lane coverage
not needed

SNUG 2016 .
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Config - Fixed value
* Y number of lanes transmit/receive
Low power Config — Supported at compile-time
Mode  — Enabled at runtime
IP « Generation Z speed
Config — Supported at compile-time
Mode  — Enabled at runtime
« Low power options include/exclude
Config — Supported at compile-time
Mode  — Enabled at runtime

SNUG 2016
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Monitor
class MonitorGL;
logic [7:0] data; // 8-bit data path
logic ctrl; Il 1-bit control path

covergroup tx_dp_cg;
coverpoint data {
bins data O[] ={
8'hFB, 8'h5C, 8'hFD, 8'hFE };
}
coverpoint ctrl {
bins ctrl_ 0={1'b1 };
}
c_0: cross data, ctrl {
delim_cross =
binsof(data.data_0) &&
binsof(ctrl_0);
}
endgroup
endclass

SNUG 2016
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Are all delimiters covered when:

— GEN1, GEN2, GEN3 speed?

— X1 support: x1 enabled?

— X2 support: x1 enabled, x2 enabled?
— X4 support: x1, x2, x4 enabled?

— Lanes reversed?

— Lane polarity reversed?

— After transition out of LOs?

— After transition out of L1?

— After transition out of an L1 sub-state?

11



Monitor @® BROADCOM
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Customer 2:

Did you even test this mode? 2rs covered when:
. _ GEN3 speed?
covergroup tx dp cg; -

The coverage scenario questions are applicable to ALL covergroups

S Provide — Lane polarity reversed?
Cross — After transition out of LOs?

AN Lo o e o o o T e e LA L1 AN

Shape

rou dats
gase'g S ontext

G \ja mode
on (ctrl of

nfi :
contig operation

Customer 1:

| see an error when ... !

SNUG 2016 2
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Background

Our Approach
Coverpoints are not in a vacuum
Mode-of-operation
DUT Configuration

“The Demo” or “What this looks like without actually running a demo”
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Did you even test this mode?

« Mode-of-operation
— Selected once or a few times during simulation
— Often only at the beginning of simulation
Low power
— Affects coverage context

IP

« Configuration
— Selected via defines throughout the RTL
— Affects structure of covergroup

cross Gen3 && x1 && ... v =1
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Write covergroups once

Automatically shape all covergroups by configuration

Automatically propagate mode coverpoints to covergroups

Avoid waivers at (nearly) all costs .
@
When cross ¢_0 is covered,
the whole group is covered
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Table Format

Coverpoints

Data

c©

8'hFB| 8'h5C
— 8'hFD| 8'hFE

coverpoint data {
bins data_0[] ={

}

8'hFB, 8'h5C, 8'hFD, 8'hFE };

<€

}

cross data, ctrl {
+44——> Dbinsof(data.data_0) &&

binsof(ctrl.ctrl_0);

\ 4
coverpoint ctrl { bins ctr_0={1b1};}

SNUG 2016
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Table Format

SNUG 2016

Coverpoints Data Ctrl
c 0 8'hFB, 8’h5C 1
— 8'hFD, 8hFE
Coverpoints Data Ctrl/,M_Speed M_Width
8'hFB, 8'h5C K
c O 8'hFD, 8'hFE 1 \Gl, G2 | x1, x2,/x4£
Z=G1, G2 Y =x1
‘w’\\
Coverpoints Data Ctrl//I\/I_Speed M_Width
8'hFB, 8'h5C K
cO 8hFD. 8'hFE 1 ) G1, G2 x1

0 BROADCOM' (snu:

connecting everything e s,

« \Write covergroup once
« Automatic mode propagation

« Shape based on configuration

How to setup mode propagation?

How filter based on configuration?

17



Hierarchical Abstract Model "BROADQC?N!

Synops y U Group

« Cover block
— Collection of related cover groups and cover blocks

* Block model
Root block
— Sub-tree from any block
« Cover model m
— Sub-tree from the root block /N
{

block_1/ blosk, 2 T\ block_3

’
é/ v
blogk 1 1 Ezlock_z_l _ block”

S

7
& ! ‘ \
lock 1 1 1 \‘
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Hierarchical Abstract Model @ BROADCOM' (sn:
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« Cover block
— Collection of related cover groups and cover blocks

 Block model
Root block
— Sub-tree from any block - -
C C C
. Cover model 2 J
— Sub-tree from the root block /‘Y\

block 1 block 2 block 3
« Cover block — Excel Spreadsheet ! I\
« Cover model — Directory structure block 1 1] |block 2 1| |block 2 2

|

block 1 1 1

SNUG 2016 1]
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e Cover
— encourage reuse

Root block

 Mode
— special case cover variable automatically
propagated to all covergroups in the /N
current coverblock and child coverblocks

block 1 block 2 block 3
+ Config block 1 1 block 2 1 block 2 2
— special case cover variable used to filter l
mode variable values AND block 1 1 1

cover group scenarios

SNUG 2016 20



Cover variables in block 1 @ BROADCOM
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Name Range
Data 8’hFB, 8’h5C, 8'hFD, 8'hFE
Ctrl 1
Cover
root/block _1/Cover.xlsx
Coverpoints Data Ctrl
c O * 1
« Cover variables may be re-used:

— In current spreadsheet
— In any child block’s spreadsheet

SNUG 2016 21



Config and Mode variables in Root ‘@®BROADCOM
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Name Range
C_Speed G1, G2, G3
C_Width x1, X2, x4

Name Range
M_Speed G1, G2, G3
M_Width x1, X2, x4

 Mode variables are propagated to:
— Current spreadsheet cover groups
— All child blocks’ spreadsheet cover groups

SNUG 2016 22



Specific configuration © BROADCOM
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Supported speeds: G1, G2; Support width: x1

Name Range
C_Speed G1, G2, G3
C_Width x1, X2, x4

Name Range
M_Speed Gl, G2, G3
M_Width X1, X2, x4

« Config variables filter:
— All mode variables
— Any cover group scenario that specifies it

SNUG 2016 23



Specific configuration © BROADCOM
Supported speeds: G1, G2; Support width: x1

Name //Range\

C_Speed | G1, G2 )

C_Width x1 //
root/Cover.xlsx
Name Range

M_Speed Gl, G2, G3
M_Width X1, X2, x4

« Config variables filter:
— All mode variables
— Any cover group scenario that specifies it

SNUG 2016 24



Specific configuration

Name Range
C_Speed Gl, G2
C_Width x1
l
Name Range
M_Speed G1, G2 /
M_Width x1 ¥

SNUG 2016
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Assumed named value
(i.e. enumeration)

root/Cover.xlsx

« Config variables filter:
— All mode variables
— Any cover group scenario that specifies it

25



Cover variables in block 1

©BROADCOM
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Austin

7 Range

root/Cover.xlsx

Name
C_Speed | G3 ‘
C_Width x1 //

Coverpoints

Data

Ctrl

05

SNUG 2016

C_Speed Not applicable
Pems— Removed root/block_1/Cover.xlsx

O OZ

« Config variables filter:
— Any cover group scenario that specifies it

26
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Cover model

\ 4
cover.xlsx .
Root block -

\_/—

e

bloik_l blo(ilg\m)::k_g _>"“

block 1 1 block 2 1 block 2_2 coverc.pl

|

block_1_1 1

SNUG 2016 >



Usage model

Root block

/N

block 1 block 2

block 3

| i\»

block 1 1 block 2 1

block 2 2

|

block 1 1 1

SNUG 2016
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Cover model
cover.xlsx —

___

| Instantiate

—>’:—>

in test bench

covergroup.sv

coverc.pl

___

28



Usage model

Root block

/N

block 1 block 2

block 3

| £\

block 1 1 block 2 1

block 2 2

|

block 1 1 1

SNUG 2016

—

coverc.pl

©® BROADCOM' (sn:

connecting everything e

Cover model
cover.xlsx

___

covergroup.sv

___

VPLAN.xmI

Synopsys Users Group

Report
Coverage

\_/—

29



Usage model

Root block

/N

block 3

block 2 2

block 1 block 2
block 1 1 block 2 1
block 1 1 1

SNUG 2016

£ BROADCOM
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Cover model
cover.xlsx —

___

—>’:—>

covergroup.sv

coverc.pl

___

VPLAN.xmI

\_/—

shn

Synopsys Users Group
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Background
Our Approach
“The Demo” or “What this looks like without actually running a demo”

Coversheet examples from the paper

SNUG 2016 31



Root Cover Model Directory ©BROADCOM' (sn:
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Mame Date modified Type Size

| ex €— 9/11/2016 8:15PM  File folder
build_ipl.bat - — 8/31/2016 7:30 AM  Windows Batch File 1 KB
- IP1_Configbi em— 2/12/2016 5:40 PM Text Document 1 KE

Contains the coversheets from the paper
— |P1 static configuration

Script to build cover model for IP1

It's PERL, it can be run on Windows, too!

SNUG 2016 32



Root Cover Block o BROADQC?N!
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Mame Date medified Type Size
| b oex 9/11/2016 8:15 PM File folder
build_ipl.bat 8/31/2016 7:30 AM  Windows Batch File 1 KB
| IP1_Config.tt 2/12/2016 5:40 PM Text Document 1 KB
Mame Date modified Type Size
| Coverc_topadsy <€ 8/31/2016 7:29 AM  Microsoft Excel W... 13 KB

—— Root block coversheet

SNUG 2016 33



Root Block::Config Tab o
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Synopsys Users Group

Austin
Mame Date medified Type Size
| I B _ 5ra (171 iy e [ s o % I
bLIIld_IFI-l. Home Insert Page Layout Formulas Data Review View Team &2 9 O [l
| IP1_Confi 19 - K | M| |
Name A B C D é
1 Name Symbol Name Range Description
IP supported
Low Power C_lowpower off, LOs_en, L1_en, LIPMss_en
2 low power modes
M 4 » M| config /‘mode . variable . group %3 4] I | » 1]
[EFER I =

« config tab — lists configuration variables

 |dentifies static (compile-time) configuration values for the DUT

SNUG 2016
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Root Block::Mode Tab € BROADCOM
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Mame Date medified Type Size
| | oex — 0/11 /16 215 |.= .cn. - =
build_ipl. Home  Insert  Pagelayout  Formulas  Data Re:w View  Team “?'9 = &P
| IP1_Confil &2 g =] v \
Mame A B £ - : é

Name Symbol Name Range Signal

Low Power M_lowpower off, LOs_en, L1_en, LIPMss_en int CFG::LP

W 4 » *| config | mode . varable . group . ¥d (4] il

|
[Eo@ wex o 0@

* mode tab — lists mode variables
 Mode variable range values are pass-thru filtered by config variables

SNUG 2016 35



Root Block::Variable Tab £ BROADCOM
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|§“ ™ R R overc_topxlsx - Microsoft Exce )
Home Insert Page Layout Formulas Data Review View Team 2 e = P E3
Mame AL0 ~ ( £ | -
|L 1 Symbol Name Description
b”'ld—h 2 Data Data [8'h00:8'hff] data  Decoded data bus from DUT ,
= IP1_CJ|. 3 Control Control 0,1 ctrl Control character indication =
Mamill 4 COM COM 8'hBC Comma control character, K28.5 '|
5 STP STP 8'hFB Start transport packet, K27.7
|@J 6 SDP SDP 8'h5C Start data-link packet, K28.2 Il
7 END END 8'hFD End of packet, K29.7
COM, SSTP, SSDP,
ControlChars ControlChars ° > ? Decoded control characters I
8 SEND |
Sltssm_detect, LO, Enumeration of all LTSSM states ’
LTSSM States ltssm_state th.ltssm_o .
9 Sltssm_LOs_RX possible. Bound to DUT output. |
4 4 » M| config .~ ‘mode | variable . “group . ¥J (4] i | 0
|Read].r| |[EOmE 160% (=) y om)

« variable — declare ranges for use in cover points
« Variables may be used in this coversheet and any child coversheet
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Root Block::Group Tab © BROADCOM
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Man @| = - =R overc_topxlsx - Microsoft Exce Slvmbul Name
. Home Insert Page Layout Formulas Data Review View Team Data [8' hDD-BIhff]
| N B24 . fe |
A B C D CIDI"ItI'D| D, 1
15 BEW= RX Datapath Refined COM S'hBC
16 pol Name rx_datapath _cg .
Il 17 PE ptio Required RX path only important scenag#s to sim; STP 8'hFB
18 ance Pz th::rx_datapath cg SDP 8'hs5C
19 I pe
I
20 1y ata D 0 ate | END B hFD -
21 pkt delim cross  SSTP, SSDP, SEND 1 LO Cover packet delimiters |=
22 LOs wake rx _cross SCOM 1 LOs rx FTS LOs en LOs en Cover FTS receive
TR config .~ mode . varable | group . ¥3 KR i |
Ready | |[EE@ M 145% (=) ]

e group — instantiate variables in cross-scenarios used in a covergroup
« Any mode, config, or cover variable in this or any parent coversheet

SNUG 2016 37



IP #1 Configuration Override © BROADCOM
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Symbol Name Range
Mame
N ex off, LOs_en, L1_en, L1PMss_en
build_ipl.bat Scope and

|| IP1_Config.txt .ﬂame match? ple) - GVIM BEE——

Tools 5Syntax Buffers Win
Llg- LT =L Replace range

1
1ex. C luwpuwer

1,1 All

SNUG 2016 38



Name

L ex

build_ipl.bat

L P1_Config.ba r{ﬁ IP1_Config.te..example] - GVIM =B ﬂ‘
File Edit Tools Syntax Buffers Window Help

IP #1 Configuration Affect

ShUﬁf

e

sVnopsys Use s Group
L

£ BROADCOM

connecting everything e

SNUG 2016

ex::C_ lowpower

: Does not suppor Hny low power

Control
pkt_delim cross  SSTP, SSDP, SEND 1

e R £ ==t 3

Itssm_state

M_lowpower

C_lowpower

39



Generate Coverage for IP #1 ©BROADCOM' (sn:

Synopsys Users Group

Mame Date modified Type Size

9/11/2016 7:15 PM File folder

| e
build \pl.bat 8/31/2016 6:30 AM  Windows Batch File 1 KB
| IP1_ConNg. 2/12/2016 4:40 PM Text Document 1KE

=

% build_ipl.bat + (G:...atien\example) - GVIM

IP Config

|Fi|E Edit Tools Syntax Buffers Window Help

overc.pl -log ex ip1icoverc.log =~
<covs Coverc_top.xlsx ~
-agcel ©

—cfg IP1_Config
ex € I

SNUG 2016 40



Generated Coverage for IP #1

o

BROADCOM

Mame Date modified Type Size
o oex 9/11/2016 7:15 PM File folder
| Loexipl 9/11/201610:31 PM  File folder
build_ipl.bat 8/31/2016 8:30 AM  Windows Batch File 1 KB
| IP1_Config.bd 271272016 4:40 PM Text Document 1 KB
Mame Date medified Type Size
| coverc.log 9/11/201610:13 PM  Text Document I KB
@ Coverc_top_out.xlsx 9/11/2016 10:13 PM  Microsoft Excel W... 9 KB
& rx_datapath_cg.svh 9/11/201610:13 PM  SystemVerilog hea... 4 KB
8| n_datapath_toobig_cg.svh 9/11/2016 10:13 PM  SystemVenlog hea... 71 KB
@ vplan.xml 9/11/201610:13 PM XML Document 1 KB

SNUG 2016

connecting everything e
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P #1 Coverage 0 BROADCOM

Mame

(=

ex_ipl
% build_ipl.bat
| IP1_Config.bd

Mame

._ coverc.log
(=] Coverc_top_out.xlsx

8| r_datapath_cg.svh
8| n_datapath_toobig_cg.svh

B vplan.xmi

SNUG 2016

b o o e o e ke ok o

* COVERAGE HIERARCHY *
35 3636 3 36 36 336 33 3 336 336 36 36 336 3 3 336 336 36 36 336 36 3 336 336 36 36 336 36 36 336 336 3 36 36 336 36 36 336 3 363 N
Blk: ex

b o o e o e ke ok o

b o o e o e ke ok o

® RUHNTIHME HETRICS *
36 3636 336 3636 336 3636 3636 336 336 3636 3636 336 336 336 336 3636 336 336 336 3636 336 336 336 336 336 3636 336 336 336 336 336 336 33 WK
Humber of Blocks
Humber of Uariables
Humber of Points
Humber of Signals
Humber of Scenarios
Humber of Cross constructs
Humber of Hodes
Humber of Configs
Humber of Groups
Humber of External Groups
Review required
Review in progress
Review complete
Instantiated

=]

R T B R T R = Y. R R}

Humber of Parsers
Humber of XL3X parsers
Humber of Writers
Humber of SU writers
Humber of XLSX writers
Humber of UPLAN writers
363636 36 3636 36 36 3636 36 36 36336 36 36 36336 36 36 36336 36 36 36336 36 36 36336 36 36 36336 36 36 36336 36 36 3336 36 36 3336 36 36 3336 36 3
Start time : Sun Sep 11 22:13:46 2816
End time D sun Sep 11 22:13:46 20716

Duration : Bs
35 3636 3 36 36 336 33 3 336 336 36 36 336 3 3 336 336 36 36 336 36 3 336 336 36 36 336 36 36 336 336 3 36 36 336 36 36 336 3 363 N

[ T N L [ A

—h

connecting everything e

shn

Synopsys Users Group
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IP #1 Coverage

£ BROADCOM

connecting everything e s
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Symbol Name Range
= P

-
- E
Name | (= R Coverc_top_outxlsx - Mici Data [Bnhnu:arhfﬂ
i e Home Insert | Page Layout Formulas Data CDI‘ItTD' D, 1
: Al - | Name
| oexipl : i COM 8'hBC

build_ipl.bat - STP 8'hFB

| IP1_Config.bd "
- e 1L Symbol Name SDP 8'h3C
ame END 8'hFD

= coverc.log
@] Coverc_top_outxlsx 7)) Description
ik Status

8| r_datapath_cg.svh
IR Instance Path

# nc _datapath toobig c
— MCARapsTRIeoREa- A | 20 Point Types

important scenarios to
sim/verify

Review required
thurx_datapath _cg

Points

pkt delim cross

P, SSDP, SEND

2 vplanam| (@228 Points Control ltssm_state M _lowpower U
22 | pkt delim _cross 0xfb, Dx5c, Oxfd 1 LO I
M 4 » M| config ~“mode . variable | group /%1 - IENN m | a0
Ready | ||:|—:IJ 100% () Y (+)
b L | ]

SNUG 2016
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IP #1 Coverage © BROADCOM' (sn

connecting everything e
Synopsys Users Group

MName
. EX “ifndef RX DATAPATH CG_ SUH
. “define RX DATAPATH CG_ SUH
C e ipl - —
build_ipl.bat 4 oo
. f// Class: rx _datapath _cg
| IP1_Config.bd 77
/7 Required RX path only important scenarios to simfuerify
Mame 1y,
/f Summary:
= coverc.log I Cover model scope - ex::rx datapath cg
# iy Total cover points - 3
—1 Coverc_top_out.xlsx I Total cross scenarios - 3
.E r:-:_n:latapath_cg.s.*.rh s Total cross constructs - 1

] covergroup rx datapath _cg;
8| n_datapath_toobig_cg.svh

B vplan.xmi
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IP #1 Coverage Y BROADCOM  (sn

connecting everything e
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Mame
-
| BX /# Group: Cover points
_ -
C e ipl
| build_ipl.bat
-IP /# Uariable: Data
| IP1_Config.bd i
/7 Decoded data bus from DUT
Mame Iy
// Summary:
coverc.log i Variable model scope - ex::Data
I Ff Point model scope - ex:>:rx _datapath _cg::Data
_J Coverc_top_out.xlsx 77 Point bound to - signal specified at variable
. B datapath cg.s.*.rh ff {no port, local scope)
- = - Ff Total point bins - 3
%8| rx_datapath_toobig_cg.svh /+ int signed =/ Data: coverpoint data
{
2] vplanaxm bins Data_@ = { "hfb };

bins Data 1
bins Data ?
y F/# coverpoint D

{

{ "hSc };
£ "hfd };
ata

SNUG 2016 45



IP #1 Coverage © BROADCOM

connecting everything e

/4 Variable: Control

T
/f/ Control character indication
MName ’
ff Summary:
i Variable model scope - ex::Control
| X i Point model scope - ex:I:Ir®_datapath_cg::Control
exipl i Point bound to - signal specified at variable
— —— Ff {no port, local scope)
& build_ipl.bat i Total point bins -1
: # int signed */ Control: coverpoint ctrl
| IP1_Config.bt ' gned x/ P

bins Control @ = { "di1 };

Mame .
¥ £/ coverpoint Control

= coverc.log

QQ]CDvEH:tDp aut.xlsx /f Variable: 1ltssm_state
-7 i
@ & n_datapath_cg.svh // Enumeration of all LTSSH states possible. Bound to DUT output.

8| n_datapath_toobig_cg.svh ﬁ Summary:

Egiyp|an£nq| ’f Uafiahle model scope - ex::ltssm state
i Point model scope - ex:I:irX_datapath_cg::1tssm _state
i Point bound to - signal specified at variable
Iy {no port, hierarchical scope)
i Total point bins -1
f#® int signed =/ ltssm_state: coverpoint tb.ltssm o

{
bins 1tssm state 8 = { LB };

y £ coverpoint ltssm_state
SNUG 2016

shn
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IP #1 Coverage @ BROADCOM' (sn:

connecting everything e
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Mame

| EX

Cex_ipl

e F =
|:IILIi|I:|_i|CIl.|EIE|t // Group: Crossed scenarios construct @

. -
I_.IF'l_CDnﬁg.t-:t c_B: cross Data, Control, ltssm state
Mame {

bins pkt delim cross 8 = binsof(Data.Data 8) && binsof{Control.
Control B8) && binsof{ltssm state.ltssm state B);

. coverclog bins pkt_delim cross 1 = binsof(Data.Data 1) && binsof(Control.

EH overc ton out.xdsx Control_8) && binsof{ltssm_state.ltssm_state_B);
—1 -top_out bins pkt delim cross 2 = binsof(Data.Data 2) && bimsof{Control.
.E rn«_datapath_cg.svh Control B8) && binsof(ltssm state.ltssm state 8);

) » f£f c_B: cross Data, Control, ltssm_state
8| n_datapath_toobig_cg.svh

@‘Jplan.}:ml ?ndgr_'nup: r®_datapath_cg
endif // RS_DATAPATH_CG__SUH
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Mame Date modified Type Size
o oex 9/11/2016 7:15 PM File folder
| Loexipl 9/11/201610:31 PM  File folder
build_ipl.bat 8/31/2016 8:30 AM  Windows Batch File 1 KB
| IP1_Config.bd 271272016 4:40 PM Text Document 1 KB
Mame Date medified Type Size
| coverc.log 9/11/201610:13 PM  Text Document I KB
Coverc_top_out.xlsx 9/11/2016 10:13 PM  Microsoft Excel W... 9 KB
& rx_datapath_cg.svh 9/11/201610:13 PM  SystemVerilog hea... 4 KB
8| n_datapath_toobig_cg.svh 9/11/2016 10:13 PM  SystemVenlog hea... 71 KB
.@ vplan.xml 9/11/201610:13 PM XML Document 1 KB

SNUG 2016
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-~

Koo vplanxml - Microsoft Excel

Covergroups in the Data
same coverblock

| @ . |

Team

View

Review

Source path to HVP .

Y . G

E F
skip number skip number

il hvp plan vplan feature feature of scenarios covered v alue m.grovLo measure m.source
2 |ex ex
Il 3 Datapath Unrefined =
4 ¥_datapath_toobig cgcross0 group: th::rx_datapath_toobig cg.c 0
5 ¥x_datapath_toobig cgcross1 group: th::rx_datapath_toobig_cg.c 1
6 rx_datapath_toobig_cg cross 2 group: th::rx_datapath_toobig_cg.c 2
7 ¥_datapath_toobig_cgcross 3 r¥_datapath_toobig_cg.c_3
| 8 RX Datapath Refined
9 datapath_cg crosses ::rx_datapath_cg.c 0
10

11 skip totals
M 4 | Plan - ¥J
Ready

v

Cover crosses HVP report coverage
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Mame Date modified Type Size
| e 9/11/2016 7:15 PM File folder
| cex_ipl 9/11/201610:31 PM  File folder
build_ipl.bat 8/31/2016 8:30 AM  Windows Batch File 1 KB
| IP1_Config.bd 271272016 4:40 PM Text Document 1 KB
Mame Date medified Type Size
| coverc.log 9/11/201610:13 PM  Text Document I KB
= Coverc_top_out.xlsx 9/11/2016 10:13 PM  Microsoft Excel W... 9 KB
& rx_datapath_cg.svh 9/11/201610:13 PM  SystemVerilog hea... 4 KB
@ #| nc_datapath_toobig_cg.svh 9/11/2016 10:13 PM  SystemVenlog hea... 71 KB
B vplan.xmi 9/11/201610:13 PM XML Document 1 KB

Demos upon request!
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« Handling functional coverage for highly configurable IP is HARD
— Coverpoints are not in a vacuum
— Static configuration
— Dynamic mode-of-operation

« This is one solution we have employed In:
— 2 programs (currently active)
— 7 customers (so far)
— Up to 2 at one time (so far)
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