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Overview Abstract Model Basic Assertions Simulation results for Gigabit Ethermac

The abstract model to generate the assertions is written in SLN.

. . . . parameter strim%[ mag = "AssertFailed : Output delay wviolation";
It can be reused for different modules I.e. Gigabit Ethermac, SPI, pocsmster senteine phesdetay - 200 — —
parameter realtime pDataOffset = Ons; //This should be more than modulo(maxium of all the min delays) . L R [ T ————— ey fEind ;® failed

Datasheet Abstract Model M SC an d SDMM C et C o . ] e —T D

assign =pﬁataﬂffset data del = data;

realtime tClkEdge =0;
realtime tDataEdge=0;
/fstore delta time
always begin
E(clk);
if(enable cond) begin
tClkEdge = Srealtime; ¢ ] 5T iiotirniirgy

end ol intiming_sva.ced ok
end .

Gigabit Ethermac Gigabit Ethermac always begin
¢(data del);
if(enable cond) begin
tDlataBdge = Srealtime - tClkEdge - pDatalffset;
a delta delay: assert ((tDataBdge < pMaxDelay) && (tDataBdge == pMinDelay))
else
begin
Serror(m3g);
Sdisplay("‘\t{actual=%3.3f, min=%3.3f,max=%3.3f)\n",tDataBdge, pMinDelay,pMaxDelay);

Assertions

Perspec System Verifier

finizshed finished |® failed

1

finished finishe | ® failed

Assertions

end
end
SPI -
endmodule

Clock duty cycle check fails because testcase changed the clock
frequency midway through the simulation.

MSC Basic assertion to check output delay parameter

Datasheet input must be in tabular format.

Abstract model is coded in Cadence specific System Level
Notation (SLN) Language.

Assertions are generated in SystemVerilog Assertion (SVA)
format.

module check deviation(input clk,input enable cond); .
— — @ Baselinew=1817 312.275825ns

| Cursor-Baseling = = -7 8567503

parameter string msg = "AssertFailed : clock cyle deviation viclaticon";
SDMMC parameter realtime pMaxDelay = 20ns;

parameter realtime pMinDelay = 10ns;

parameter realtime pClkPeriod = 200ns;

ath.Mame B> Cursor &~ (U 500,000ns .oon, ] ,o00,0

intiming_sva.od0.a_delta_delay a_delta_delay Qfailed
1

tirning_sva.od 1 .a_delta_delay a_celta_delay Qfailed
1

realtime tClkPosEdge =0;
realtime tClkDeviation=0;
f/atore delta time
always begin 1
:_. | PDS e d.ge C 1 k : . tmng_sva.odS.a_delta_delay.a_delta_delay failed
if (enable cond) begin ;
tClkPosEdge = Srealtime;
¢ {negedge clk);
tClkDeviation = 3realtime - tClkPosEdge - pClkPeriod/Z;

Extraction Of IO timing parameters a check deviation: assert ((tClkDeviation < pMaxDelay) && (tClkDeviation >= pMinDelay))

timing_sva.od2 a_delta_delay a_delta_delay Qfailed
1

else
<[var index : uint = 0;]> be?in
<[table from csv_to table(LIST OF MODULES, "TC36x") with { ]= FELYor|{m3ag) ;
<[table from csv_to table(DATASHEET PARAMS FILE, "<#Peripheral>", (({csv_column{"Check Mode") == "Clock duty Sdisplay("\t({actual=%3.3f, min=%3.3f,max=%3.3f)\n",tClkDeviation, pMinDelay,pMaxDelay);
ycle deviation at"))) with { ]= end {210 8 cailes
wire <##Peripheral> ded<(index)> enable; end ik | ® £ailed
assign <##Peripheral> dcd<(index)> enable = 1; end e
check deviation #(.pClkPericd|pClkPericd), .pMaxDelay(<#Max>ns), .pMinDelay(<#Min>ns),.msg("AssertFailed DO endmodule |
DMAX<{index)>: Duty Cycle Deviation in <#Mode> mode for clock on port <#Clk Port> ")) <##Peripheral> decd<|index)= j| Eink |® £ailed
(<#Clk Port>, global enable iotiming checks && <##Peripheral> enable iotiming checks && <##Peripheral> dcd<|index)
> enable);
<[index = index+l;]>
<[};]>
<[index = 0;]> . . . .
<[table from csv to table(DATASHEET PRRAMS FILE,"<#Peripheral>", ((csv_column("Check Mocde"} == "output delay BaSIC assertlon to CheCk ClOCk CyC|e deVIatlon paral I Ieter
Parameter Symbol] Min | Max | Unit Notes to"))) with { ]=
Clock frequency in data transfer mode | fPP 0 50 MHz Wire < Peripheral::- od< | index)> enable:
Sﬁﬁﬁgﬁﬁﬁ} :wﬁ ?2 2? assign <##Peripheral> od<|index)> enable = 1;
Clock rise time tTLH 3 ns check delay #(.pData0ffset|<#0ffset>ns), .pMaxDelay(<#Max>ns),.pMinDelay(<#Min>ns), .msg|"AssertFailed O
Clock fall time tTHL 3 ns CL<10DF DMIN<{index)>: -u_t it Delayv Deviation ir AMAAda mrda clk=<#C1k Port> ig=<#5ig Port>"}) <44P : h 1= d< | : d . . .
tMD, DAT input setup fime T e <10p DMIN<{index)>:0utput Delay Deviation in <#Mode> mode, clk=<#Clk Port>, sig=<#Sig Port>")) <##Peripheral> od<(inde|
CMD, DAT input hold time . tH 2 ns x)> (<#Clk Port>,<#8ig Port>, global enable iotiming checks && <##Peripheral> enable iotiming checks && <##Periphel OI I Ie Ou pu e a.y C eC S paSS W I e SOI I Ie a,l ' IS Wou
cMD. DAT output delay time during data) 1o,y w | ons ral> od<(index)> enable);

e — e — <tindex = Saaeres; > require offline debug using logs and waveforms.

<[};]>

SDMMC, ;v vvvres

#Mode, #Check Mode, #Sig Port, #Clk_Port, #TParam, #Min, #Max, #0ffset
sdmmc,Clock duty cycle deviation at,20,pl5_1,t1,-0.001,0.001,,
sdmme_out,ocutput delay teo,pl3_3,pl5_1,t5,-3,3,4,

sdmme_out,ocutput delay teo,p20_7,pl5_1,t5,-3,3,4,

sdmme_out,ocutput delay to,p20_8,pl5_1,t53,-3,3,4,

sdmmc_out,output delay to,p20_10,pl5 1,t5,-3,3,4,

sdmme_out,output delay te,p20 11,pl5 1,t5,-3,3,4,

sdmme_out,output delay te,p20 12,pl5 1,t5,-3,3,4,

oot S e Perspec generated assertions Complete Flow

sdmme_out,ocutput delay teo,pl3 0,pl5_1,t5,-3,3,4,
sdmmc in,cutput delay to,pl5 3,pl5 1,t5,2.5,6.3,0,

Summary

If 10 Timing Parameters are specified in the datasheet, extract . . .
) P o scixterton), paoetey (0.30s), . plsbelay i ons), g “AssertFeLicd ocovi Look at all the steps together in the snippet below which

LA LAl

Use of SVAto verify 10 timings is very useful. However manually
them to a CSV (Comma Separated VeCtor) format flle. : Duty Cycle Deviation in rgmii mode for clock on port pll 4 ")) ETH dcd0 (pll 4, global enable iotiming checks &g

highlights how information from datasheet csv is extracted and creating all the required assertions could be very challenging
sevign Edoal_enal - - Jmg Deploying the power of portable stimulus using Cadence’s

Perspec tool helps to overcome these challenges with minimal

check deviation #(.pClkPeriod|pClkPeriod), .pMaxDelay(0.8ns), .pMinDelay(-0.8ns),.msg("AssertFailed DCDMAX] . ' . h .
Duty Cycle Deviation in rgmii mode for clock on port pll 12 ")) ETH dedl (pll 12, global enable iotiming checks InStantIatEd In t e generatEd assertlons
&& ETH enable iotiming checks && ETH decdl enable);
wire ETH od0 enable;

Parameter Symbol Min Max assign ETH odl enable = 1-: . . . .
Clock duty cycle deviation, CHOS mode £400 -3.24 2.79 check delay #(.pDataOffset|Zns), .pMaxDelay(0.5ns),.pMinDelay(-0.5ns), .mag|"LssertFailed ODMINO:Output eﬁo rt I n m OC el | I n an d SCI‘I tl n
B oot et 0 mede s s o Delay Deviation in rgmii mede, clk=pll 4, =sig=pll 3")) ETH od0 (pll 4,pll 3, global enable iotiming checks && ETH .
_enable iotiming checks && ETH od0 enable);
Detailed Report: wire ETH_D'j.]._&ﬂabl&: L] L] L] L] L]
- enign ETE odl_enable - 1; A successful regression with these assertions running in full
T check delay #(.pDataCffset|2ns), .pMaxDelay(0.5ns),.pMinDelay(-0.5ns), .mag|"&AssertFailed ODMINI:Output
Delay Deviaticon in rgmil mede, clk=pll 4, sig=pll 2")) ETH odl (pll 4,pll 2, global enable ioctiming checks L& ETH . . . . . . .
S p e e o timing gate level simulation gives a very high confidence for the
Clock duty cycle deviation at pll 6:PPFAST.mscO_fclpb0, CMOS mode t400 -2.62 2.27 3 . : 5
Clock duty cycle deviation at pl3_0:LVDSTX.msc0_abra_fclna_cmosO, CMOS mode ta00 -2.56 2.31 Wire ETH_DdE_&ﬂabl&' 2 #MD":I'?’ Check Mods, #Slg—P?rtf #Clk Port, #TParam, #Min, #Max, #0ffset
Clock duty cycle deviation at pl3_0:LVDSTK.mscO_fclna cmosd, CMOS mode t400 -2.62 2.32 assign ETH od2 enable = 1; 3 rgmii,Clock duty cycle deviation at,8,pll 4,tl?,-0.8,0.8,,
Clock duty cycle deviation at pl3 1:1LVDSTX.msc0 abra fclpa cmos0, CMOS mode t400 -2.44 2.28 — — . _ . . _ . _ . ., 1a 1 1 -0. . L] L] L]
Clock duty cycle deviation at pl3_1:LVDSTK.macO_clpa_cmosd, CHOS mode ta00 2.7 2.30 check delay #(.pDataOffset(2ns), .pMaxDelay((.5ns),.pMinDelay(-0.5ns), .msg("AssertFailed ODMINZ:Cutput 4 rgmﬁ,ﬂlzcktdztxlr CYzle ﬁv;atﬁnqazég,pé lglgfgl:’ 0.8,0.8,,
Clock duty cycle deviation at pl3_2:LVDSTX.mscO_abra_fclpa cmosl, CHMOS mode ta00 -2.66 2.21 Mot mer Praee s ot o 5 A S AT e 1 T P11 rmyy f : P - 2 rgmil,outpu elay ro,pll_a,pll =, pmULo,UlD L,
Clock duty cycle deviation at pl3 2:LVDSTX.msc0 fclpa cmosl, CMOS mode £400 -2.59 2.23 -’El‘“.“ Deviation in rgmil mode, o l--_|: -—_4' s1g=pil_L1"1) ETH_D'jE -Pl]-_4 'Pl]-_]-' global_erlable_lDtlmlng_checks && ETH 6 i1 tput del t 11 2.811 4.t20,-0.5,0.5,2 u
- - enable iotiming checks L& ETH od2 enable) il il et el sl H - Ll
b& 3 - o
SO output delay to pll 6:PPFAST.msc_abra fclpbO, port pll 9:PPFAST, CMOS mode ta4 -z.01 1.66 — — . 9 — = ! 7 rgmii,cutput delay to,pll 1,pll 4,t20,-0.5,0.5,2,
50 ontput deley to p11T0EPTAST.moct abre £e1obd, port p113.LVDSTE, CHOS mode ad S v wire ~ETH_0d3_enable; 8 rgmii,output delay to,pll 0,pll_4,t20,-0.5,0.5,2,
output delay to pll_6: -mscl_abra fclpbl, port pl3_3: r mode =2. . : — 1 or - 5
S0 output delay to pll _6:PPFAST.mscO_fclpb0, port pll 9:PPFAST, CMOS mode ta4 -2.19 2.23 assign ETH_D'jS_Eﬂabl& = 1% 9 rgmii,ocutput delay to,pll 10,pll 12,t21,1,2.6,0,
S0 output delay to pll_ €:PPFAST.mscO_fclpb0, port pl3_2:LVDSTK, CMOS mode ta4 -2.63 2.11 check delﬂY i .PDatﬂ.’foSE}t ( ns : : -PI"[ﬂ.:{DElaY: 1.5ns : : .PI'{iﬂDElﬂ.Y (- 0. 5n0s : ) .msg: "AsgertFailed ODMING:Out |_:'.'|t 10 rgmii;qutput delay tq‘_P]_ ]__QJ_P]_ ]__]_2‘_1;22‘, 1,2.6,0,
50 output delay to pll_&6:PPFAST.msc0_fclpbl, port pl3_3:LVDSTE, CMOS mode t44 -2.47 1.74 _ _ . . -, o ) ) o i L . . -
S0 output delay to pl3_0:LVDSTK.msc0_abra_fclna_cmos0, port pll_9:PPFAST, CHOS mode £44 -1.87 1.82 Delay Deviation in rgmii mode, clk=pll 4, sig=pll 0")) ETH od3 (pll 4,pll 0, global enable ictiming checks && ETH 11 rgmii,ocutput delay to,pll 8,pll 12,t23,1,2.6,0,
S0 output delay to pl3_0:LVDSTK.mscO_abra fclna cmos0O, port pl3_2:LVDSTH, CMOS mode IE] 21 1ad n 5 P o T - - - - - - - 12 rgmii,out t delay to 11 7 11 12, t24. 1.2.6.0 L] L]
S0 output delay to pl3 0:LVDSTX.mocO_abra fclna cmos0, port pl3 3:LVDSTX, CMOS mode MsC | enable ictiming checks && ETH od3 enable); 13 gmiL,outpa b el Sl selpEe S oty
S0 ocutput delay to pl3_0:LVDSTX.mscO_fclna cmos0, port pll_9:PPFAST, CMOS mode #Mode, #Sig Port, #Clk Port, #TParam, #Min, #Max, #Details Wire ETH odd enable:- I I
SO output delay to pl3_0:LVDSTX.mscO_fclna cmos0, port pl3_2:LVDSTX, CMOS mode Clock duty cycle deviation at,-,pll_6,t400,-2.64,2.25, PPFAST.msc0_abra fclpb0 CMOS mode . — — ' ) tc39x ds auto.csv
80 output delay to pl3 0:LVDSTK.mac0 fclna cmoaQ, port pl3 3:LVDSTX, CHOS mode Clock duty cycle deviation at,-,pll_6,t400,-2.62,2.27, PPFAST.mscO_fclpb0 CHOS mode assign ETH od4 enable = 1; 116 <[table from csv to table(DATASHEET PARAMS FILE,"<#Peripheral>", ((csv column("Check Mode"
S0 output delay to pl3 1:LVDSTX.mscO_abra fclpa cmosO, port pll 9:PPFAST, CMOS mode Clock duty cycle deviation at,-,pl3 0,t400,-2.56,2.31, LVDSTX.mscO_abra fclna cmosO CMOS mode 117 , <k BParinh o P e e e ables - —
:g °”:P“: geia‘f ED Pi;—ifﬂg:gi"““g—azra—ici?a—c’"“g' P“: Pi;—gfﬂgggi' Eﬁgg ’“°§e Clock duty cycle deviation at,-,pl3 0,t400,-2.62,2.32, LVDSTX.mscO_fclna cmos0 CMOS mode : wire ki eriphera’~ | {%n ex)> enable;
outpat ceay top i ¢ ;mec?Y _abra _topa _cmosy, port po st ’ mode Clock duty cycle deviation at,-,pl3_1,t400,-2.44,2.28, LVDSTX.mscO_abra fclpa cmes0 CMOS mode 115 assign <##Peripheral> od<(index)> enable = 1;
Eioct EHEY CYcie se"%ag%oﬂ a::'lpig_;:::ggr':-gzlg-:‘l’r gg:g-mscg}glpa{?ﬂ cmc;s Eﬁg; . 119 check delay #(.pDataOffset(<#0ffset>ns), .pMaxDelay(<#Max>ns),.pMinDelay(<#Min>ns), . . -
oc uty cycle deviation at,-,pl3_2, ,-2.66,2.21, .msc0_abra fclpa cmos mode . Pl _ P . " . s
Clock duty cycle deviation at,-,pl3 2,t400,-2.59,2.23, LVDSTX.msc_fclpa cmosl CMOS mode t Delay Deviation in <iMode> mode, clk=<#Clk Port>, sig=<iSig Port>")) <tiPeripheral> od<(index I n fl n eo n I eC h n O I O I eS
output delay to,pll 9,pll 6,t44,-2.01,1.66, PPFAST.msc0_abra fclpb0 port pll_9:PPFAST CMOS mode nable ictiming checks && <#fPeripheral> enable lcotiming checks && <##Peripheral> cd<(index)> eng
cutput delay to,pl3_2,pll 6,t44,-2.32,1.49, PPFAST.msc0_abra_ fclpb0 port pl3_2:LVDSTX CMOS mode 120 {[j_ndex = j_ndex-l—]_:]:\-
output delay to,pl3 3,pll 6,td44,-2.23,1.03, PPFAST.msc0 abra fclpb0 port pl3 3:LVDSTX CMOS mode
_ _ _abra_: _ 121 <[}: 1= . . .
cutput delay to,pll 9,pll 6,t44,-2.19,2.23, PPFAST.msc0_fclpb0 port pll 9:PPFAST CMOS mode
output delay to,pl3 2,pll 6,t44,-2.63,2.11, PPFAST.msc0 fclpb0 port pl3 2:LVDSTX CMOS mode 122 <[}:]> A S I a P a' I f I ' Pt e I td
output delay to,pl3_3,pll 6,t44,-2.47,1.74, PPFAST.msc0_fclpb0 port pl3 3:LVDSTX CMOS5 mode |RO u u
output delay to,pll 9,pl3 0,t44,-1.87,1.82, LVDSTK.msc0_abra fclna cmos0 port pll 9:PPFAST CMOS mode 195 wire ETH od0 enable:
output delay to,pl3_2,pl3 0,t44,-2.17,1.64, LVDSTX.msc0_abra fclna cmos0 port pl3_2:LVDSTX CMOS mode B = = L
output delay to,pl3 3,pl3 0,t44,-2.09,1.19, LVDSTX.mscO_abra fclna cmosd port pl3 3:IVDSTX CHMOS mode 196 assign ETH od0_enable = 1;
output delay to,pll 9,pl3 0,t44,-2.10,2.37, LVDSTX.mscO_fclna cmos0 port pll_9:PPFAST (MOS mode 197 check delay #(.pData0Offset(2ns), .pMaxDelay(0.5ns),.pMinDelay(-0.5ns), .msg("AssertFai
cutput delay to,pl3_2,pl3 0,t44,-2.54,2.24, LVDSTX.msc0_fclna cmos0 port pl3 2:LVDSTX CMOS mode rg'mii mode, C1K=Pll 4, EIig=Pll 3..}} ETH od0 {P].]. 4,}_3].]. 3, glqbal enable iatiming checks && ETH
cutput delay to,pl3_3,pl3 0,t44,-2.38,1.87, LVDSTX.msc0_fclna cmos0 port pl3 3:LVDSTX CMOS mode . - - - - - - - - N
cutput delay to,pll 9,pl3 1,t44,-1.43,2.16, LVDSTK.msc0_abra fclpa cmos0 port pll 9:PPFAST CMOS mede . . . blE} ¥ .
output delay to,pl3 2,pl3 1,t44,-1.73,1.99, LVDSTX.msc0_abra fclpa cmes0 port pl3 2:LVDSTX CMOS mede 198 wire ETH odl enable;
output delay to,pl3_3,pl3 1,t44,-1.64,1.53, LVDSTX.msc0_abra fclpa cmos0 port pl3_3:LVDSTX CMOS mode e CO e S n I p pe a Ove S OWS OW e rS peC rea S e I I I l I n g 199 assign ETH odl enable = 1;
output delay to,pll 9,pl3 1,t44,-1.59,2.74, LVDSTX.msc0 fclpa cmos0 port pll 9:FPFAST CMOS mode — - : _ - .
output delay to,pl3_2,pl3 1,t44,-2.02,2.62, LVDSTX.msc0_ fclpa cmos0 port pl3_2:LVDSTX CMOS mode =00 o ChE-‘Ck_d-E-‘la-Y #{-EDatanfﬂEt[Eﬂﬂ} . -PMaKDElaY[0-5ﬂEI} 4 ‘PHlnDEIaY{ l:']‘sr'lﬂ:" . ‘mﬂg{ sy 8 Kal |an Sector - + 65 687 6 2096
output delay to,pl3_3,pl3 1,t44,-1.86,2.25, LVDSTX.mscO_fclpa cmos0 port pl3_3:LVDSTX CMOS mode . . rgmii mode, clk=pll 4, sig=pll 2")) ETH odl (pll 4,pll 2, glcbal enable iotiming checks && ETH | y y I .
cutput delay to,pll_9,pl3_2,t44,-1.62,2.08, LVDSTXK.mscO_abra fclpa cmosl port pll 9:PPFAST CMOS mode blE.‘}:
cutput delay to,pl3_2,pl3 2,t44,-,-, LVDSTE.msc0_abra fclpa cmosl port pl3_ 2:LVDSTX CMOS mode aral I I e e rS rOI I I e CSV I eS O e n e ra e a e re u I re : .
cutput delay to,pl3_3,pl3 2,t44,-1.83,1.45, LVDSTK.msc0_abra fclpa cmosl port pl3_ 3:LVDSTX CMOS mode p 201 er? ET[-I_a-dz_enable, . . . .
output delay to,pll 9,pl3 2,t44,-1.76,2.67, LVDSTX.msc0_fclpa cmosl port pll 9:PPFAST CMOS mode 202 assign ETH od2 enable = 1; .
. . . . 203 check delay #(.pDataOffset(2ns), .pMaxDelay(0.5ns), .pMinDelay(-0.5ns), .msg("&ssertFai I n a O re a I es an e Wa I n I n eo n CO
assertions for Ethermac module. Similar assertions are i T e T e ' - amiesh. Lom
u ble);
204 wire ETH od3 enable;
205 assign ETH od3 enable = 1;
genera e Or a e I I lO u eS . 2086 check delay #(.pDataOffset(2ns), .pMaxDelay(0.5ns),.pMinDelay(-0.5ns), .msg("AssertFail
rgmii mode, clk=pll 4, sig=pll 0" ETH od3 11 4,pll 0, glocbal enable iotiming checks && ETH
gm =pll g=pll | 2 pil %,pll U, g L Le g_ |
ble);
207 wire ETH od4 enable;
. . 208 assign ETH odd4 enable = 1;
If parameters are not available in the datasheet, extract them

playground 1/ic timing

from STA report into a csv file.
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