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Abstract Decouple the Master IP RTL into Verilog BFMs Efforts Compare
| | | | | o the master IP designer could decouple the RTL into a clean we create the parameterized upper bus interface and the abstract Effort to create the proposed customized UVC VIP.
W|th.the increasing complexity of d esign and verification Verilog BFM model with two bus interfaces: the one called the class ‘slave vip_driver_api_base’. Inthe m_slave upper bus *Decouple the master RTL into upper/lower BFM. It depends on
requirements, more and more yenﬁcaﬂon teams adopted.the lower bus is there to communicate with the slave IP and the interface, we implement the pure virtual functions in the RTL designer.
UVM methodology to build their testoench. UVM could bring a other called the upper bus is to get drive from high layers. The vip_driver_api class which extends the base abstract class * Upper layer UVC. One person in 100% effort within 1 week,
highly reusable, scalable, extensible and configurable framework designer also makes the upper bus timing simple and easy to sLower layer UVC adapter. One person in 100% effort within 2
to engineers to s.h.orte.)n the verification schedule and ensure drive. Master IP has slave VIP to verify itself i its standalone. T i e b i o, days.
quality. UVM verification IP (VIP) usually stanas for a specific N— e | | e sInterface BFM tasks. One person in 100% effort within 2 days.
standard protocol interface UVM verification component (IUVC), | Simple Solution to create upper IUVC e L L T T Effort to create the Master UVC VIP.
and could be easily reused to different level of UVM verification e el N ((Slave New 1P ) omioe el MDY e—(Slave New IP] p it oot sts s o|t's tota”y un-predictab|e because it depends on the Comp|exity
testoenches (IP or SoC). | | ) Db of bus timing. It will introduce upgrade issue when master RTL
n general, the yerlflcatlon team integrates in-house or 3" part oo timing changes.
UVM VIP to verify the standard bus protocol. However, there may D S e e v
0€ NO available UVM VIP for a partigular bus protocol, and.a.m = T ;
engineer has to develop the customized UVM VIP as specific s 2 S L "\ e ve VIP adapter code example.
requirements. T vt i mertce i 19 ivtant closs save_vip_adoter api_base exends s objet - L .
In special cases, the master IP is connected to different slave IP o * Irmation/error injéction on lower layer interface. Even we
through a shared bus, where timing is particular and a little bit — i U e ko could do few error injections in the adapter3 put adqlmg |
complex. This master IP with bus interface had been proved in ] e | - eu— delayed responses, back pressure on receiving or inserting
past projects at the SoC level. When the IP team wants to verify i I e s o s errors at lower layer interface are nearly impossible. BFM
a new IP with this type of shared particular bus interface that wil S s hodukoUYC Lavar model will always drive Interface In the same way, based on
be connected to the same master IP at the SoC level. the | | [ooommmmmmmmmmmmmmms T éL;'yEr"I ) e Its state machine and dr|.ver code. o
customized UVM VIP is necessary to help verify the new IP at the » It reuses and wraps the Verilog BFM model which is invisible for o .the. master RTL has minor Changes, the POSS!b”'W_ of bug
UVM stand-alone level at an early stage. With such USers. | | | et e i o i missing should be low and the Verllog BFM deliver time
reqmrements, the master |P designer could deCOUple the RTL o We lcre.ate one Internal upper bus Interface and one VlP Interface %g fEg%igg;g%ia3"';!?{;?2.'32f§EaﬁiiiuffifﬁEiﬁi'."{rﬁﬂéﬁfi{?EEHEMH??i;pﬁf"i'af?ﬂﬂ22i2§£;§22‘f?,f§.§.rent) should be .Short on the master IP yer|f|Cat|On p0|nt of VIGV\(.
into a clean Verilog BFM model with two bus interfaces: one is to (whlch is for the_ user to hookup to DUV). Actually, the !nternal e o o However, If the master RTL has blg c.hanges,.the Customllzed
drive the new slave IP and easy, and another is simply to get lower interiace Is a copy of the VIP interface. The two internal 3o e UVC VIP mainly dgpends on verification quality and the time
drive from others. The efficient way to create a customized UVM interfaces are bind to Verilog BFM and invisible for users. These P IR from master IP verification team.
. . y Interfaces are parameterized and scalable allowing requirements B apt ssaptor_ap - nenCSpsprin (-
VIP s 1o reuse ang Wrgp the Veplog 5FM mpdel nside gnd HSE to change. Interface bmdmgand connection between the BFM/RTL and UVM component To fully address the issues above, verification team should
abstract classes to define functions that easily communicate BFM « The abstract classes are created in SV interfaces. They assist to scr}lledul o the resource (o create the oroner lower laver UVC
with the VIP driver. The SystemVerilog (SV) interfaces are bind create the parameterized UVM component instances and provide 4 build the protocol laver h'tp tp " -yt-
between BEM and UVM VIP to make sure that BEM is invisible APIs such as the tasks/functionslevents defined in logacy BFM. SR Iam uild the protocol layering architecture with existing upper
from the outside. The user could treat this UVM VIP as the * The UVM driver is a UVM component and drives the sequence ayer UV,
general UVM VIP. In this way, when the master IP designer item to Verilog BFM through the upper bus interface.
updates the bus timing, the UVM VIP could sync up the  The adapter is a UVM component, and it acts like a bridge and
decoupled BFM without any change. passes down the bus data between the VIP interface from DUV With our verification requirements, we use the above approach to
This paper will introduce a proposal to deploy this kind of and the lower bus interface to the Verilog BFM model at | _ i create a customized UVM VIP which reuses the decoupled
customized UVM VIP. and discuss the reuse considerations. run_phase. The implementation can ensure no re-timing or avm_config_db | | HEMOEEES rf Verilog BFM model, abstract classes and SV bind methodology.
Users could extend this approach to implement other similar pipelining. We ?.'SO quport few error inj.ecJ[S in the adapter. : - "“é""'i Eép;‘i;hpth When the RTL designer decouples the RTL design into Verilog
SCENarios »  The agent monitor spies the upper bus interface and sends back e BFM, the verification engineer could build the VIP infrastructure
—— . the bus data to sequence by Uvm_event if necessary, e.g. e | and define the interface. The VIP can sync up with RTL design
Verification Requirements and Challenges sequence needs to get the return data to calculate the CRC to LAt Rk bus interface timing updates without any changes. By adopting
When our group develops the new slave IP with the same . ?igdﬂ:/ecrjse ﬁgﬁsgre ggiee;t?rr]r;. VIP bus interface (Lower bus) and Slave DUV p the parameterized interface, the VIP can be more scalable. The
- - i“h will he | - o . . Cvipvit_>— priver | ;! base abstract class can be used by different concrete API classes
particular bus interface which will be integrated in the SoC, we broadcasts the transaction item to other subscribers, e.g. predictor ' . . . y L .
encounter the following challenges in UVM stand-alone or scoreboard. In the customized VIP. Making use of the existing general IUVC
verification. » There is a bus protocol assertion library and written in assertion . . template and reusing the Verilog BFM model, the creation effort
*No available UVM VIP including both in-house and 3" party. interface which will hookup to DUV by SV binding methodology Atthe early stage of SoC verification, We really want to verify the can be significantly reduced from scratch.
There Is no Verilog BFM which has modular functions and tasks and verify the timing of VIP interface. slave IP |ntegr.at|on and ba_s,|c function as early as possible. The
API. + It has the built-in sequence library to verify the basic handshake master IP design could deliver the dummy stub and make the The proposal depicted in this paper can be extended to the other
[P must be fully verified in UVM stand-alone, the SoC level between VIP and DUV. output signal as weak driving strength to avoid the mum-quven prototype such as, a PCl, 12C like interface using bi-directional
verification is too late. +  The functional coverage will cover the VIP's protocol and be case. We reuse the P level UVM sequences and customized UVM interface or an AMBA like interface with ORed structure and
.If master IP changes the bus timing, the slave IP UVM vertical usable. - | i\r/nlE)hgnvtehrﬁosofiﬁeleli\gl’z;ﬁgls;gctt:ltee Eaesitr%;iglasReTtgvr:t:hedounnlhmey \jltgbas separated channels. The key is to decouple the RTL design into a
verification environment must sync up without any changes. * Only the UVM driver and adapter are parameterized, the other . J ’ JUENEE € clean BFM with a simple upper bus interface. The verification
, q UVM components are non-parameterized. That will be easy for active mode to the drive slave. When the master IP initial - engineer and RTL design engineer should consider the reusable
o Glave IPL VIP integration. verification is available for basic integration and functions, it could solution for both design and verification, In general, it only needs
e B +  To avoid Verilog BFM compile conflict with the same module name do the handshake with slave IPs. Later, the passive mode existing 0 decou - ' i
0 e | , . . ple the specific module, but not the whole design. The
o J when reused to SoC level, we define the macro to exclude it from customized UVM VIP could collect the functional coverage, less it impacts the RTL design the better
~[Slave New P SoC compile. checking the bus protocol timing with built-in supports. J '
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