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Background and user requirements

* Complex Verification IP models needs internal signal and logic block visibility
for
* View command and data flow
* Debug/isolate design and stimulus errors.

It should be viewable on simulator waveform
viewer.

Should be simulator independent and work
with XM/VCS/QuestaSim as well as open source DDRS RDIMM Raw Card
simulators like OSCI SystemC when applicable.

User should be able to access the change events in simulator debugger.

* Internal component sighal representation should have similar look and feel to
rest of the port signals.

RCD _ DRAMs
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What is a debugport?

* A debugportis an HDL object that accurately reflects internal model state

» Signal Debugports: Represents an internal signal of the model that is not a port.

a) Show Components of a VIP that contains other VIP instances. These are usually standard
Component Specification defined pins.

b) Board Delay signals where the signal at VIP port is not the same as VIP usage as there is a
transmission delay from Port connector to the internal signal that Device/Initiator/Target
actually use.

c) Internal signals that are useful to see for user like Internal Write Leveling pulses, Internal
clocks etc.

* Variable Debugports: Represents an internal logic block of the model.

Typically used to display variables that model already tracks.
a) Commands

b) Read/Write latencies
c) Composite timing parameters or equations.
d) Per bit setup/hold/pulse windows or errors.
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Debugports Advantages
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Debugports Example: DDR5 DIMM component signal display in SV

* Modify the VIP SV wrapper to add the logic
variables representing the internal
component ports in same hierarchical
structure. S

Update the wrapper logic variable.

VPI apis provide very easy access to
the variables and update them.

accellera

SYSTEMS INITIATIVE

// rank[0].ddr5sdram[0]
// ‘e Design Browser X @ Baseinev=0
/7 rank[0] . ddr5sdram(19] e — = s
// rank[1].ddr5sdram[0] Scope: | @ All Avallable Data = 4 ok R
L . =l-@d waves it alert_n
x rank([1].ddr5sdram[19] -3 ftestbench -
=4 i0 ,'_]
localparam numRanks = 2 s — 2]
localparam numDdr5sdramComponents = 10; &-@ 0
I =4y ddrSsdram ?]
R e Qs ﬁ]
// <<--- BEGIN RCD DEBUGPORTS --->> B S
generate Select Deep
begin rgd ‘ Copy
var logic derror_in_a_n; el
var logic alert_n; jiong Browse From Here
var logic drst_n; Search Fram Here
var Iogic de t Show contents: In the selec
var logic dc k:( aletn 05 dgs_c[1:0] Scroll to Parent [
config_ddr5dimm_hlolsu.sv [ caN13:0] [y dgs_t[1:0]
var logic derror_in_b_n; @ caodt [@ Ibdg Send to Waveform Window
var logic dlbs_b; (= cai lhdgs Send to Watch Window
var logic dlbd_b; @ cke & mir Send to Source Browser
var logic rst_a' n B ckt & reseln Send to Schematic T
g' q i @ cs_n & ten Send to Schematic Tracer
::lr’ }ggiz g;itgb#-‘ @ dg15:0] Send to New
var logic bck_a_c; N————— =
var logic brst_a_n cal (B (K | @ | D @2 Fi -
z:: {ggtz EE::—E—E  Click and add to wavefor _
var loglt brst b_n @ | % | waves:testbench.i0.rank(0].ddrSsdram(5] (Awaves.shmAvaves.dsn)
initial

$__intemnal__vip_set_access(derror_in_a_
a_c,qcck_a_t,qcck_a_c,qdck_a_t,qdck_a_c,qgack_b_t,gack_b
a_n,dca_a,dpar_a,dcs_b_n,dca_b dpar_b bcs_a_n, bcom_a, bc
gbcs_b_n,gbca_b, qlbs, qlbd, dlbs_a,dlbd_a,derror_in_b_n,d
_t.bck_b_c,brst_b_n
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Complexity of hierarchical VIP devices instances in systemC

« Complexity of representation of hierarchical VIP devices in wrapper
» Creation of wrappers representing the multi-layered sub-components can be confusing.

« Complexity of Data Update with similarly named sub-components.

« Multiple Dram and Data buffer sub-components are present under each DIMM. Each having pins with
same names. It can be difficult to identify which pin belongs to which instance if not properly grouped and
named.

« Each sub-instance does not get any connection from any region as they
can be just re-presentative instances with no actual drivers. As those
iInstances are internal to VIP.

* There can be multiple instances of same kind with same signal names.
Mapping systemC wrapper instances with correct internal instance of VIP
IS a challenge.
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Solution

* Create wrapper for each sub-instances with id e, aim Syt 2r w4 G461+ dnsantint |
same naming convention as VIP internal i, 3

instances. (This is auto generated by our DENALImOGeT pintice;

wrapper generator tool) td::tring cinst(n);

std::string compName;
denaliInst = (InstanceStruct*) calloc(l,sizeof(InstanceStruct));

systemCsetCurrentDenalilnstance(denalilnst);

* A unique identifier for each instance is ek oL
generated based on its full hierarchical path i e T

name denaliInst->dpEvents = new std::unordered map<int, std::vector<Debugport Event *>>();

//dram debugports[][]
for (i=0;i<rank;i++) {

d The ma|n VIP |nSta nce hOIdS a I|St Of a” the ﬂ'gorlnprlJamg;E;c%;gTEiTiﬂf[ +1;){to  string(1)+"] ddr5sdram["+std::to string(j)+"]";
sub-instances created within its hierarchy. And Siiiﬁ;ﬂiliﬂgiii{iii{ﬂ{H.>setpa?-iff§iq§ﬁéfl?ﬁsﬁ;_640%“,deb”g‘”'t ottt
are Created before VIP Instance S InStantIatEd. }denalllnst-:=1nstLlst->push_backl.dlam_debugports[1][]]):

}
. . . . //rcd_debugport

* While creating VIP internal instances, the comlon i e
. . rcd_debugport = new jedec _ddr5rcd 6400 debugports(compName.c str());
library references the wrapper instance and i et e S

denalilnst->instList->push_back(rcd_debugport);

map the unique identifiers to internal VIP
instances using full path names.
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Solution — sub-instance wrappers

ddr5rcd_debugport : public model {
sc_signal<sc_logic> dck t;
dck_tQuark;
sc_signal<sc_logic> dck c;
dck_cQuark;
sc_signal<sc_logic> drst_n;
drst_nQuark;
sc_signal<sc_lv<jedec _ddr5rcd 6400 pin_size dcs a n> > dcs_a n;
sc_lv<jedec_ddr5rcd_6400_pin_size_dcs_a_n> dcs_a_nTmp;
dcs_a nQuark;
sc_signal<sc_lv<jedec_ddr5rcd 6400 pin_size dca_a> > dca_a;
sc_lv<jedec_ddr5rcd_6400_pin_size_dca_a> dca_aTmp;
dca_aQuark;
sc_signal<sc_logic> dpar_a;
dpar_aQuark

]

SC_HAS PROCESS(ddr5rcd_debugport);
ddr5rcd_debugport( sc_module_name nm):model(nm)

updateDebugports(

{ el

SC_METHOD (updateDebugports)
sensitive << dp_event;

dck_tQuark
dck_cQuark
drst_nQuark =
dcs_a nQuark =
dca_aQuark =
dpar_aQuark =

g _quark_from string("dck t");
g_quark_from_string("dck c");
g_quark_from_string("drst_n");
g_quark_from string("dcs_a n");
g_quark _from_string("dca_a");
g_quark_from_string("dpar_a");

instQuark = g_quark_from_string(nm);

accellera

SYSTEMS INITIATIVE

whil
Debugpo I't_E vent # ‘tmpData

->dpEvents) [1nstQuark]

ddr5rcd debugport::updateDebugports(){

eventList = (*p->dpEvents)[instQuark];

e (leventList.empty()) {

eventList.back();

eventList.pop back();

tmpQuark = g_quark_from string(tmpData->name);

1f (dcs b nQuark == tmpQuark) {

for | 1 =0; 1 < tmpData->width; 1++) {
dcs b nTmp[1i] = DEN2SC( tmpData->value[1i]);

}

dcs b n.write(dcs b nTmp);

se 1f (dcs_a nQuark == tmpQuark) {
for | 1 =0; 1 < tmpData->width; 1++) {
dcs_a nTmp[1] = DEN2SC( tmpData->value[1]);

}

dcs a n.write(dcs _a nTmp);

delete(tmpData);

eventlList;
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Results for systemC

DIMM Signal ports
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Questions
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