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Abstract

Abstract

With the scale and complexity of integrated circuits continue to increase, and the

chip manufacturing process continues to improve, the work of verification has become

increasingly challenging and difficult. Therefore, improving the verification efficiency

has become an urgent problem to be solved today. In view of the poor reusability and

low efficiency of traditional verification methods, it is no longer suitable for building a

verification platform for DMA modules with complex structures and functions.

Drawing lessons from today’s mainstream verification methodology, a reusable

verification methodology is built based on UVM verification methodology. The

research work and innovations of this thesis are as follows:

1.

Aiming at the defects of poor reusability and qualitative incentives of
traditional verification platforms, reusable verification components and
random incentives are designed. By designing reusable verification
components and encapsulating related components together to form a
verification IP, compared with the original platform, the verification platform
development cycle is shortened. By generating random stimulus, a test
stimulus within this range can be generated when verifying a certain function,
which reduces the time used to write a directional stimulus and improves the
verification efficiency.

In view of the complex interaction between the verification platform and the
internal registers of the DMA and the slow positioning error, a register model
and an assertion analysis mechanism are designed. By using the register model
and using the front door and back door to access, the DMA registers can be
read and written, which is convenient and quick. By using assertion analysis,
human inspection time can be reduced, design error points can be quickly

located, and the inspection of verification results can be more automated.
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3. Aiming at the defect that fhe traditional data comparison method requires a
high-precision reference model or takes a long time for simulation, a method
of using config_db to directly fetch the data for comparison is designed. By
using the config_db mechanism, the data moved by DMA from the device is
taken 'out in real time and transferred to the data comparison module for
comparison. This not only ensures the correctness of the data, avoids writing
complex reference models, but also saves simulation time and improves
simulation efficiency.

This thesis uses reusable verification components, random excitations, register
models, assertion analysis mechanism and config_db data comparison method to
complete the verification of the DMA module. Experiments show that the code
coverage rate reaches 99.8%, and the function coverage rate reaches 100%, which
meets the verification requirements of the DMA.

Key Words: DMA, UVM, Reusability, AHB, Functional coverage
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R R E RS, B R T A TR RIS, 7T LB — A
HE TR SR ST, R LR L A B W TR R B 1«

hae B R TR R R R SR — A ER, — R T AR,
(R T AN EDA iR, BAS IR, 2 s,
EFR RS, —RE— RSN ERE, BE R SANNARAT
IR, IR B B A A A R, TS A S A
B ARA R, XML T A SRR BB LI 2 S,
T AT £ 5 A7 O B CO RIS o (53, 7 R IR S O 05 TR T
LRI — & P ERAEES, HARBMETRITH, A0
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o R34 SRS ORI RS S, 2448 B % A R — R
(BRXZHEE iR, FTUERSIFRIETFRAEE G, hnmAommiiE. I
B S ARIF R ThRE A 1B I S LR R E . ERSFRIETRE, ERIESRR
v 3B 3 7 A SR R K R IR B B AR T B O 5 L, B T ik
Eﬁ)\iﬁﬁﬁﬂﬁiﬁﬁﬁﬁ, BEATHE . TESLHAN], EXARBHISGE, REARL
B, R H R N &7 AR F R 4 B S e R AR & I AR 2 R B iR
g, BT, (FAMIESTERBEANRIUIRE P LR 8, Bril, it
5 2 BT B IR B X AN RE T B EE R — .

ThEEEK

Y

RTL& i
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I

WA

Y

HE

! -

IR T b A

A

W73

A

o

i A £k

iR HEe.
K

B 2.1 SRR

Figure 2.1 Chip design process

2.3 UVM WEF 5%
2.3.1 UVM BHiESEF IR

KR B A T I — B R A R HBUOHER, R BT
FMTRHLAT S S s, DLSBITURAOTHAE . FRLL, InSEsesl ERER, 3
FEHE— RIET ARSI WRIE T/ . UVM RIE SIS
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P 4 5218 JE -4 (4L, 1 uvm_driver, uvm_monitor, uvin,_sequencers uvm_test
Hl— s R34 uvm, agent, uvm_env 55, A TIESE, WTBLEHE O
WIET G, QEBURBA BRI, TH, UVMEERZEXME, Fi
sequence HLHILS), AR, RATMIERABTT, HLFR—AKES
BB AN S, 7R X T— AR & kb, BB BT AT A
HAT RS, R R OV 4 R ER L R — R TR,
W R RAMATRA S E A, 765 AT — RO RIS, B R i
e BRI B, TiET & B AR 5 5 S e AT R T
KR T B, R MERSK X S BRI R, MRS UVM
R A — A, AR, BT B R B 5 5% T i
B, XM EEE AR AR, XA BRI R
it BH AR R AR, MR IR, SRREEE T TR R
SRR, AR SR A T R 2, TR BRI i T4
e AARIEO SRS, SCHLR monitor HEBR

(R UVM BT TS B E T & B RE 5, BATAE DA R
BRSO, T B SO B AT AT, BATRIRMAE R . (5 UVM
3 LT A 7E 24 4 S0 EDA (52 TR L EA DMER, 4T A— KT
4R EARRAN EDA A TALHRBAEL, B TENT
BT R R R L ) UVM B 0B SR R T & B U6
s, 5, WIFALERYRE M, TIXA KNS T REAFRIEKRER
HIE, DA ELR A A B e, TE TR AT B BB TR 6
BEHRT, Mo TRIETANLH, BO T IARBIES: %=, ¥
NGET & BRI, TTEA— MR SR, R R AE R
ARMRIETS, ETOEEF: £, WIETERENET5RIET 6 AR
OAWTE, WS T RIET & S E e, R AT, fi
FIBEF & B 2. 2 Fius.
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ref »| Scoreboard

A

i_agent o_agent

A

DUT

2.2 A58 UVM RiEF &
Figure 2.2 Simple UVM verification platform

232 EXRBHSEE

UVM BiF HEZWEAAGEFTERTRHIE, 4579 um_object M
uvm_component? X i o {E AT 40 4 7 SR B E S BT #92 uvm_component FIE
uvm_transaction #B3# B T 2% uvm_object, HHRVLILTF A BISHMRIT T K
uvm_object. 2§ uvm_object £ —MEEANZ, HHER R E AR REFR,
T E S R EpE s T — SR BEErE, i create. copy. compare. print 1 sprint 5%
g FET LR BRI . WEIRAE B IERE T B RERIEE, SUmA
TEARE S, BT A2, XFFEERRNRIEETEE TR,
HARAET & H R RAL G F 2 Brix S AR AR, BB AR — M TR S M R R Gs
KZEK, BERE UM WHBRT &, AIAEHAMR UVM R EIHEMFEHIRE 53X
uvm_component, &M Z [EFIR R MREA A, FRIEMT . 25 uvm_transaction I
52 uvm_component $FHEIEIFHAKR, BRE—MEMESMIE, HEREHRREL
TR RENASHIETER, WHR EEA RE—BRE M AER, 7 RER E,
ERSEEEM. B3 uvm transaction JRA HRAIZEE K uvm_sequence_item

% uvm_sequence_base F13% uvm_sequence# (REQ,RSP) .

7E UVM 1, uvm_top ABARITEEMIRY S, BRAE——D &4
SRR, ARTASSLHE T, RE RN —RERKE . AR A
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%2 & WIEHIES UM FES

L S B AT AB M, — 2 parent i, HSLH AR IERIET
SRR ERE, TRESMELMNXR, FREERERLTR, X
BETEREFRER; S5 name T, HHRZLEA component 2
A ST 4

UVM BT & & MEA4E A DT LA, 8 2.3 BT, BfkmA
- |

BFIEENSE uvm_driver: BUUFIIRENSS driver BT AR 4G AH B B BURL HE SR 3D
5 425, FPHRAE UVM BiE 22 BRI, BAE T & 5 A MR R A5 P,
FRBL, driver B4 MRS B IREN B HE 1 b, ZEIKMELFRA, 58 T sequence
WIR S BB A T BB R A, Eo — R — S BT 5

WERIEE uvm monitor: MA¥LEE monitor HfEFI RIS L ERUIIE, HHEH
FRBAEENY, WNRS SRR, €SI driver 1)
G TEATARS , B R MR, TR UL M B b S SR ke BT,
T & R — AU R AT B i — AT AL

B Rh & 5T 2% uvm_sequencer: IR ES uvm_sequencer HITIREEE K
driver ER {1 sequence BI%4 driver, SRJE HIBFIIRENEE driver 45 BRAF IR
BB O IR IR b, SRS TR— i, TR sequences H AR
S, WEHRIERRNEE, BRI sequence RiEHIZ,

X3 uvm_agent: fSIHE uvm_agent A LILLIGUE THEIME L —MUE, Bff
P EE# 3T driver, monitor 1 sequencer X=NFHMHF. ZEFRITETFE, K
ATATLAEERT is_active XM ETR R RTFRET, — B MBS driver A1
PR R AR sequencer FEI—HE, RERTEIERMVMARE, X=AMEH
I (B, TR0 B R AR, T 4, BRI IREN S driver FISUR R 4158 sequencer
SRR L5 T, LA R MMM, T4 B RELEHIE monitor X
AFRIET, HAEFRRUEARRNRLE R, R AIR.

B 4MR scoreboard: MR HITHRE AR LR, B HBHERIEEERRA
BT, H— Rk RIS, 2T BIRLSE monitor ICAEBIMIAIR 3%
Ui SR scoreboard,  E = HIEUESRIR R SE MMM L SER, L HRKIES)
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ETF uvM (8 DMA BRI T & Bt 5% R

IR, AT AT TEGELLR, BRA N XA R, B,
B 5 TV FUSC A i BIACHE AT AT . FFBL, MRS scoreboard HIX 3K
SRR e, (R AT (TR HEAT MR HR AR B

SHWM ref model: SHHWER UVM RIET & FUF TGk~ EH
s, CHAER RS AT, JE SRR T R — B, X
AERR R EE, S RITRE R RERIE, TRRRARAR
VERSEG 1 G WAL AR PR 60 5 70 0 B A B, SRS T LA W B A
40 2 TG EL VT B PR I BB 78 2 B S R 215 BT 5 4
B, 75 UV BRAETIESE, SERE R SystemVerilog S, HATLUR
Al o 5 S I F AT, SV MR SR, ORI YR 2 4 0
YR V5 o S o

HAFBA reg model: TWEEM B EEF, 34 MR RIE —
B, WXEEEERENRRIEN, SRNOIERRNIE, 287
FEMEAAE, (BRETHFARE TS, RAREEEAE, HTHE
BRI, 17 ST reg_mode] BUNDETTH T, RIRHIRHI R 7 25 HA )
FRIEE . SR A RET & A REENHAL, FE T )
PR P 8 25 AR AT O B S BB 1O R SR MR 25 77
ST, BRI R ER, R T SR RSE A B S .
B H R, RRSHE I THIRAET, RIS T AR, FAR
B TR T I 77 SR 25 77 B AT IR«

A7 £ 5% wvm,_sequence: BUFT= 4 5 sequence £ B BHFF 1 sequence._item
SLRE, S R E A FTAR M BR B A5 sequencer TEMLIRNS, 453 MR
FF 5 B 0B K 3T 85 sequencer RIELE RN IREN 2 driver. MIBURL/T 51 sequence_item
AR A%, XATSNHETSER, WA D RASS, RELR
KT £ B 2 Py LA TREENAE . — 2 wansaction ST TLM 3 CI3
(AR, TAAT TLM 5 CIRBI SRR, 7R P e T — LM
FERAEMES, HEHULE, LR (R R R« |

YAEFRE env:IIERRHE env M TFRARY, EEEETEXRIETFEMN
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& AN
ISETHE base test: R — A, ZHIGIEHEERE K —MRIET

SR, B UEEZNRIETE env.

uvn, agent

v

l uvm_irdasaction ] |1mnwrcp0‘ ﬁwohjccfll uvm_driver
Y
[u\-mmsm}mnwﬂ jmn] ] wen { ux'm”monimr]
Y ¥ \ N~
; uvmhsequmtcwhasél lﬁ\'musequenm ,basz] i _searebionrd
\ .

l

\
u\'gxthxxdnte?é TVET Sequaicer panan LN
(REQRSE) _bugeARED, RSP \
'
avm_sequencerd
(REQ, RSPY
EXEZE

2.3 UVM BiFE =S84

Figure 2.3 UVM verification methodology components

2.3.3 UVM #Lil

UVM B3F 7 EE3AE S TRARAE Ak, W2 KRIIET/E& XK,
BT HEH R RA I RIEE M AL AR AR, EEARTF UVM BAETTvE
2 E B TS BT LS. UVM B 73 X4 phase LA . objection LI
config HLiIH sequence BUEI%, #ETRBSHINATXIFZTIS.

7E UVM RiFJ7¥E% 1, phase HLEIREHIZBEARAIEE & % BEEKIRFE
FEHAT R —FLE] . & 2. AUTFTR, 4 AP . i $iphase M {E 55 phaseXt T UVM
%iﬁ?éﬁ@i‘é?fﬁ%%%i%%f’ﬁﬁ, EER—AKREEZFER—NMES, A&
Jﬁﬁ*’ﬁd\ﬁ%ﬂﬂ’é’l\ phase $4T, SEOLT FEINFEAERIE. HhansERIfLA A
TLM 351 ?J}éii_?%, Hofth— s R x5 B i fE X SR T RE AR SR . T
TEAE 4 phasel8ieb, &Fxb4 T DUT 34T E#:1E. 7E phase FIPATH, =%
ﬁﬁ?ﬁﬁ?‘%ﬂ!ﬁ}?})\iéﬂ? BT, AEEANNNFINEIT, XM T RIEFEE
AGTREE, (EEEAREMF, TR phase, KA RREHSEEN,
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build phase

~ o pre resel phase ]

connect_phase . _rteset phase

cﬂdwc}f_chlbt;)rai‘mn__phasc . i _post reset phase |
szzm__”()f__samuimlonmphzisc - e - ,37;{_‘ (,()nﬁ un,'ph 1Se

: jif conf" igure ;Jizasf:

prc.wmqmmp 1SS

run phase

mainTphase =

extract_phase post_maig_phase

check phase . pre shutdown phase |

report_phase

“i oshutdown phase @ o

finul_phase . .p:(')gt_shumm;;j phase

B 2.4 UVM [ phase
Figure 2.4 UVM phase

Objection HL#lZ UM BAEF &P — N EZEMEENSH, HEMAREREAD
phase FESHIFF AR AL, BILf# A raise_objection FH drop_objection X P>k
RIS HET. 248 raise_objection FEARHERERT, H P AT S B R BEIT 4R
TAE, HEBIRFRITER, EFB3| drop_objection A {F1k. ZEAEAY phase
EATLLRAR objection, LFTHIRAHT objection EMPATHEF, BNMRIETH
R AR A LR . BEN objection Hli—M& R FZEHFEMT ERT AR phase, BJ
FIZEAE S phase #, FFLA run_phase FIBITABHM AR, F—MH2EEMIE
9 phase #f5 objection IE#Z, H A/ —FFHLZF LATE run_phase 1 H CiRiE
raise_objection FI drop_objection. &, TEXAHMFH, run_phase LT,

Config_dbHLil 2 UVM IIEF & F (1 — DI, S &R T A A
FIFp2E, —REATANRE, set A get BEL, 7EFIIHER set MEEHEIE,
7E B ROl get BRETEROHEE, HEBSTHEL HRTBM—X2HER. FH
config_db M HHEN, BT REABEHIEMNRLS, EFELENISH, HNS
WA EFRF R, BE=EASHETR set BE get BB = HBREIEN L F,
BE— N RBFRREEEEEE . FOAFNR RS T & 26 H i 0 iEsEn,
BTk, — MR &R 2 7E driver Th#  config_db_set Bi¥i A %R 2] 5 A M B HuE B
BERE O interface o B4R config_db MEDIREHRILIER, ATLAFEA R ZE RN [F]—
MEEBATEE, (ERWME Birthil 48T EHAE £ config_db H#l, EkiER



B2 & BIEEBS UVM T

T {E, B LLIRT AT A S BB — A 3K check_config_usage b BT
config_db EECHILE T S AR, BUESTEMEREPLA .

Sequence BU L R UVMBE 7 k22 FE H AT T & (5 R g — M EZHUAL,
63 5 B BB sequence SR 4 B sequencer Ak, EAEMBIFE, W
ROl R 2% A TR, R E S E AT, AR,
BT IR I BT & 246 Al driver R THINF . IRB) 5 R AT, 1AL {Hdriver
D2, FHTFREE . FONTRENE, RARKEEE, XN
46 M driverth 4B 5k, ML B A —AMESR, BT T LB AR IR,
Sequence #L il 11 B & & 1€ ¥ 72 i & sequence ] sequencer J* 4 — > K 1%
sequence, item Bk, %A/ sequencertHXAE RN BH— A HIEFIE D, B
R R, BB driver 27 B T sequence_item, 15K Hldriver
1% T sequence_item, Mlsequencerf PR %% driver, $A/5 driverfi& [E—4
BRI, KR —RETH, RN RERE, R
OV 242 i driverilsequencer: 18] 1 BB BREHEAT SR 51 Hsequence R AR,
WA AT EA TR — MbodyfE4%, 44k, I pre_body F post_body {E55, &
FiE R R . BT EEFTREIMTIAE, sequence FIFI RS HIE
£ MBI virtual sequence $E{E, XTT sequence MIFETR, EEAH
SEQ ARB FIFO . SEQ ARB WEIGHTED . SEQ_ARB_RANDOM .
SEQ_ARB_STRICT_FIFO. SEQ_ARB_STRICT RANDOMAISEQ_ARB_USERIX
JUFE, EAATIAEAITE 2. 1. Sequence HUEHBATVFZ 2R L, 4 AR AT L B
FI, f0uvm do RFUEE, FEHAEA AR, W grab F1 lock HfF, —%
RS SR, 2o, grab B AR 900 5600 5 5. 2 sequence B & AT , 48523 sequence
2 IEIHOFL S5, S 7 ¥4 R virtual sequence, 22 3P T LA B4 sequence,
RIS TS, RS TR, REBRIEENSR,
EARFE sequence_item, RERSHIXEE sequence, 7E4JRHRAEE HIEMER.
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ETF UVM 18 DMA RIETF & RIS R

= 2I. 1 sequence P&

Table 2.1 sequence arbitration algorithm

sequence HF# 5% li=a te3VES
~ SEQ_ARB_FIFO PR EIE SR B
SE(LARB_WEIGHTED AL
SEQ_ARB_RANDOM REMLfE
SEQ_ARB_STRICT_FIFO TR F, FRANESN
SEQ_ARB_STRICT RANDOM Feth ek, FHRAER
SEQ ARB_USER RFEEX

2.3.4 TLM i@fs
UVWM " ES A HAAd bz WERFE, £H80£
TLM (Transaction Level Modeling) HBEHR, ATUME—NBRNHRIETS

BB S MBERR OFRETHER. X F-AFFEERNE, BEHDZHA
46 = transaction, —> transaction MEHE T —HEFEFEENEE,
—RKSEF A LAS AR, FTEMI . BENEHESSEE, BREEEHE
FE— AN R —A transaction. TLMUSE W £ 7 g i QAT 8AE, #BIERE
FER put BEE. get BAEM transport HAEX =F, —MABTUHEZ MmO,
AT AR AR Jo R AR .

UVM i3 0 EEH portdi K« exportdi I Flimpif (45, &m0 #HH S
Fhi% OE5H put. get. peek. get peek Fl transport iIX FLFHZE AR, HepfgfhseRl
AL, JEFEEMNE THEMIEEEMTIX =3, KH, put. transport 1 get
SR 2005 B35 ESCHRFIR put #R4E . get F/EFN transport #E{EFT peek 3w M
T E3N3REEIE . T get peek i OIMIEAT get BAER peek #AE, HElZ

T UAEA get B1E, HHTTEAMER peek #RfE, X2k OA] AT BB, 7EIX L O
1, analysis 3 OREH, RNEXHFE—HSRELRXoHEEMEHRE, t
B —A analysis 3 AT LA 5424 IMP 3 CMES:, RIEXARE, W LEEE UK

R—AT" . %R, 7E UVM s Al LA FIFO 5&(E, 7 FIFO MEEREH



%28 RIEEIGS UM ik

F1, FTBAZE connect phase SigE{FiEdE, (I {E.
235 EESHER

£ UVM B vk, s REEN— 0, TRERET
VMM B R ER TR, £ UVM MaGKS KB, B8 UVM B
e — B, AR PSR, FAX TR DUT A BHI% 7755
LA, AR T WS4 2 M AT A B AR A . S F— L3
RG], TEEMZBENANEHENFERNE, —BEHARY, REE
ST S AN, XM AT SRR NS T, BANFREAE R
SRS, T LU 1 A I T R R R, A
T FEA O 4.

A7 B RS P SRR B AF R, Uvm_reg_filed KB 510
— A, BETA uvm reg fields T CAAH B — A uvm_reg, BRI
uvm_reg_field H— %A, TURR—ANBAEMEFFE. T uvm_reg_block N=&
A BT R — N KB, TR —ANBE A uvm_reg HLAE, LT —A
S, RS B ELE, EERMEN uvm_reg_map,
P25 f SRR AT RO T TV IR, ATV WA f— AT, 4RI TR %
FRMIE BNHE, WEEES SRR OEY, UETE#T
e AL T

SRR, EEENE—AERE, LN adapter, TRITIRERIES
TS T R O A 3R, T SR R T O B A ORI I S 2 R
SRR E R, USRI R G S SR R . FRER
e T AR, 4B 9bus2reg Mreg2busiX B4~ B H -

ERIET A, 12 FR R B i read FI write KB4 B IHLAT
[TV JB T 185 peek i ¥ Fpoke B SR SR E BUIAT B S M.
S 1TV IR E, AT BASTHLAT 107 AR £ R B Bh AL, bLAAT DB B — 4
22 18 T HEIR (2. (R 5 I TV8 MR E R REPE SR SO o R BRI, R BBt i
HATEME S, RELMIBAE R |
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2.4 KENG

AN FENATRIEHLISSHIE, REX UVM RIETSEZEH T EANE.
BN T SR ER LB S HRAA T S RRENZIS T ZRIE: &
B UVM BT & BB AR, SRJE5H A A A BT IUs T 247,
ﬁﬂiﬁ)\iﬁﬁtﬂﬁﬂ\ SEBEIR TLM E(5%, BNE T S1THUHEHE phase PLA
objection HLHIF sequence HLEISE . '
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%3 % JBAI DMA BHThA R TE &)

8 3% 8/ DMA SR RRIEH %I

2 RN DMA BEEH R 6E SHIE 05 5 1HRIBET T /4R, %08 DIA
B AUB AT BUR AR, SIS T DA IOTHAESG &, SRS R K AR
HI BT S50 |

3.1 AHB &l
3.1.1 AHB BZhyEN

AHB®24 (Advanced High-performance Bus) & 2% 2 — MMERA MR Z A — 1 &
2, HSOCZRZwA 3.1 Fiw.

— AN AHBR B EEBTH LN TR EMM RS, Lmaster i PELE, XNE
W &L REHIE R HIE BA MRS, BEMESSMHEAN, EFaERIHE
BAEEIRA SRS, YAEEBRREEER, SRIEREE DAL
B, FHLELERRBATRE. £ AHB BEMH, AR&NERESH N
A, EZEROKAY. ERROR. RETRYFISPLIT. OKAY R EERFRILIKEL
M), ERROR REFRRIMAEMEM, RETRYRA R ALK AT
SPLITRARTFAEMAT R, BEABMAR, —RREANEEEES AR
AR, Hh R#E OKAY REREAYRE, HAZMEINSEMHEHN
BRI, fEBEEREA RN FRAEE T — R L.

cPU N

r

=
o - | < L

Apb

B 3.1 AHB SZEHER SOC R4

Figure 31 SOC system connected by AHB bus
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3.1.2 AHB 24 HiEfEHmscIl

AHB ELFARERS N —REFEFOIE AR . FERIRZANERHA
BB SR BRI burst fEH S JLFZERL,

i F— R TSI BIRAEH, FRBTB NPT bk B AR A
B, TR, R RS AR ELA AR, EAHATHE
BRI . Burst A5 R FIUKEHAREIT SR, §
J\FhERY, 4> 5I9SINGLE. INCR. WRAP4, INCR4. WRAPS. INCR8. WRAP16
FIINCR16%5, HAH# AR INCR 8, HERRFHE— IKLF. AHB
KB H PUFh transfer 255, 4> AIDLE. BUSY. NONSEQFISEQ%

2 B DMA RN 4R
DMA(Direct Memory Access, ELETFik 251 ) 7E244 SOC ARG HPRAE X

BEMER, BESSH ERSGRHERZTURA CPU MITHEMRE, BN
— AT IR SR B AR E 1 B B — Ay, TTATRZE CPU #4TH . DMA A 1R
L%, KRELETT4 %M DMA FER DMA P, £/ DMA —ft=HRA
B F— & MR Py AT AR RS, AR (E AL, IR AR DSP i

DMA e, @A DMA KISIRERIEHTEE LS H DMA Bk, W RIEZE
BeFmsk b TR, BT CPU Bk e DMA HIRF A8t T B A&
B, BEATLUBE AR REEE SRBEL G E ST EIERE. T
CPU BT {E, BT BEME, DERNINS SOC ZE ML &R,
3.2.1 DMA #3244

KSR DMA £~ EH DMAPY, &2 3CRe \AS B @8 R A M 4L
Y, T LA AN RGE R, ) Pl R A i AT R R, (ER R
A A LR RHAT BUR (R, BT DL SR F N TF £ A8 E R #AT St e, (RS
—0t %) DMAP 54 88 R ggma o — MBE IR A RIER. S 8ERER—4
FAE AR, B RS A A Ak E AR T MU E A
FIEIRAESR . X AHB B&WMIL EV R ARSI, B30F 16 HEFE
g, WA, Bkt ReREEEE 3 2 R, AAEPAUE
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53 % JBF DMA BIRIIEE RIMEH

DMA FEH WA, 7 \%ﬂ ) MASTER. SLAVE. ARBITER &l DMA_CORE.
M MASTER H1 SLAVE FEUEERTF DMA BEEAMAERNLIRE, 3
CPU it BN R EN, BRBMORMEE, BRETHERSEN N TAER

e

MASTER i« P SLAVE
-
t——p DMA_CORE ARBITER
-

K 3.2 DMA EEE

Figure 3.2 DMA schematic

3.2.2 DMA REFES

A DMA B )\l S, 535 20 2547 58 chinctr), b % 77 28 srcaddr,

B M 27758 dstaddr, FEHMIBURYH 1258 transize MEERIGETFHE p X
JINER SN B—AFWEFS, B chabort, BRIMEDY 0, BV MEEHLE
e, HrhE— bit BHI—MEE, ZFERERASERFE, SAEANS L, F

BEAREE, BXAEDES, GRRMAZREHRRAKEZBOAME.
BAKThE ﬁni% 3.1 fn, 4 ERIFEE, HARENTFSSI3EL,
H2 AN ] .

* 3.1 —fLBERHETE

Table 3.1 A set of channel control registers

BT P (bit) KA hEe

chnetrl . 32 EIRsA = FiE@EE R R

srcaddr 32 s 17 G JB Bb b FF 9 e
Ik

dstaddr 32 AEAT 77 16 B B0 # 4L FF 2
| - - M
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#TF uvM HUEH DMA BEFE R 5H A

transize 32 ' A T 1% £ SR O H
Fh

lp 32 CIRE4 ] FiE T —ABEN
HHbHE

3.2.3 DMA LhgEdng

KRB DMA B SIERE MM, BT ERIINGSN, R
. BEWW. SRR SRS IR, BT Re—— A
BETHEE.

BIEMETI B RIB DMA M—MEEIIR, SRR B EHBEY
BARSE, —ARIERES, RO —ARERES DMA B 5 EH/7 iR
(P, B E S AN B REE, AR A 0 s B B S
B HEAT IR

JEF DMA B2 16 BTN, ATAREREZ TGRSR, §
SEFHETAMES, A0 req B ack, EATEFHME 3.3 Fim. &
BT, MR RN, req (52290, X DMA HHBE
5 req (SEHE, BIFLERIE, LYOERREEE, ak B2 SRERT
IRHEE R, 2R TIE] ack (52 RFE» req 155 B RET BHUR RS2,
B ack (5B HARE, KA NEBNETIEEH. EHERERRT
EERERERN AR R, TUBELF— NS MEFES, XEE
AR LA T G BB DT DA AR R & 2 TR B S AT A T 4 i
D 2 A B IER, WIS 4, T0E BT DUEF TSR g
SF%, EHLEBRE, —BUTT R SR SRR,

reg 4’/ \_/ \—
ack / \_—/—\_—
3.3 #BFWHiY

Figure 3.3 Handshake agreement

24



%13 % R DMA BHTh AL RIIETH

R A 1 2 DMA $RAL I —NTAE, ST DUEAT 2 SR Bu S
MAREE CPU KF, st LRI R B i it B 3 R H S A S
BLEEH R EEPTEAEEAANTH. EERERITHRZAT, L&
SRR SRR SR P S AR BRI E B E SRR — TR (FIREIZRD
R SRS SRR, PR A TR bR AR, R
R R E IR BRI S R U R R E. B 3 4 BRT —
ANGEF LM SEEE R, DMA BEHlEE 5 e RE G E e
B EEE. SR ERASTRJE, DMA SH12516 48832 18 chnll $840BE1THUIRSE
. B AR R AN A ISR ChnLLPointer /4%, M ChnLLPointer K§
MEBEE SR SRS, XA BOFIRNFL, WdERESR,
B 3| ChnLLPointer &, M4{EE AL MR ET (IntTCMask) #/5 Fff, DMA
Pt 5204 45 R L R BB M R ST B, A AT ISR I8E . 1R ChnLLPointer
RAE, BEHF G TINE A R P W Z AT T —AMERA. Pl E Y
] DA 58 5 B R A Se I e A%

Head of Iist - 2’nd Element ‘3'rd Element -4’th Element
ChrneCel ' cul = Crl Cird
ChnSreAddr SreAddr SrcAddy ScAddr
ChaDstAddy: DstAddr ‘DstAddr Dstaddr
ChnTranSize TranSize TranSize TranSize
Chil.LPointér LLPointer LLPointér LLPointer{o)

B 3.4 BEREW

Figure 3.4 Linked list structure

B A5 112 B AT DMA —AS1RE, EHRHET SAHBEHR IR
MR SERERTE RSN, FERMERT, DMA 65388 TESRH oM
B BB 5 M T A — M. ZEREREA T, Huhh7E DMA HI 853K /8 Uk B
B L SR S — B . ZEE AT, 7E DMA I 53R /8RR B MR SR
MR RAS . ML RS H IR AR R, DMA Rhi%
FEIERN B fdhE 2 R AR R B BRI o VRS SR 5 B RO b
SUBSVRSIN , 30055 A B 1080500 15 MR S 5 AR R - $UiR
BB S5 A B RO I AR | L
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HF UVM 9B DMA BIEF & it 5HR

3.3 BIESRRE 51X
3.3.1 WIEHREE

RATRARERIENTEE, EEEN UVM RIEF&ER L, EREE 2T
[mﬂﬁ%ﬁﬁﬁﬁé%%ﬁﬁ&;ﬁﬂﬁ%ﬁﬁmﬁﬁﬁwﬁ&,K&ﬂuﬁw
H A A ARE SR B AR, T ELERET 5RO .
3.3.2 WX

£t DMA HIZ5HIRIZhas, ST IIARE SO ATIREL, HIEE B RPIgH it i
BAFHRl, % 3.2 BEFXTBMBT DMA, Wit —SIuE R, BETERLS
UE o

® 3.2 WiEHRIR

Table 3.2 Verification schedule

BT H ki

FramEseN 7 DMA AHEFR L S5IRE G IEH
EREHE %% DMA KB EAF R T IEH
master 52 &% DMA {ERERE R T EH
slave ’1 & 7 DMA {E &R T EH
burst £ HitE & I54F DMA JEIER) burst {512 5 1IEH
WIEfFEAEE I1E DMA B IEfFEIE L

RHUE BRI E & A DMA JEHLAERR (b

HEi R R T HE DMA H i3

BFEHN R DMA 55MEAHEF B
] K& DMA R4 R2 S IEH

3.4 KENE

& B%T DMA it g ¥ K hat 5 3AE SRS S5 1HRIEHT T A 8. BENAT
AHB BN S 77 3 BB AR A EBE 1 SAEN4 TEH DMA 1
SEH5ThRE, MNEBEEN. NREFFEMIIGMA®T HH, MET DMA S
SMEZ B R T aE R TR BUE N A T BIERRE SRR
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H48 BT UM BRIEFERES TN

48 BT UVM NRIFFaMmE Sl

A ¥ ERE BRI EA T & (08 B, RIEXT ARSI & 17
A AERAT N B, SR A XTSI X U7 8k, 4R T — R HUR teXd 7
%, RE T HERE. |

4.1 BIEF KRN

G IEF & R Veriog BEREH, SRMBHRIEMERSE, HMY
BRI REAS, TETTHESR, TERER. FRXMEL, FBX
FF SystemVerilog ¥ =M UVM RIEFEHPY, 44 DMA B s, Bt T
— AT EAMRIETE. AT ERMBIET AW EAME, AMUBRRIEREEIE
& BT interface ERELY, {8 K XBERTS, T HEBEIFIERATE
O, i TR ERARIFAMS, SEafA TIM i DT &R .
P& &AM RERER R ME 4.1 B,

E@&l%%%%ﬁ%é%%%w¢,ﬂ%%ﬁi%ﬁqu%m
master_agto. reg_model. 455, B FH R, W5, env. sequences.
test LA MIR. T2 [AMER TLM 3% O EE, HF—2¥3EFH config db Hl.
AT R . F A A RIEEL A #REQ driver A1 monitor A#FHE DMA {82
C42 BIREHF 2 F AR sk B AL EMEER T ARESSHHEE, Hith
ﬁﬂ%W%DMA%ﬁﬁﬁ%%%ﬁ%ﬁﬁ%ﬁﬁmQEﬁﬁwﬁﬁﬁ,E%H
B TR LR, Kk 5 R A SRR A SR 1T TRAL B R HEAT LY S
B HLITGEEA, BT RET SN FARBIET & &N LT,
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BT UvM BB oMA BIETF &I 5T

th_top
- eny
i 3
reg_model . adapter (4 : cov assertion
H
| R, 4 s
—_— k4 H i maner_ag maser_agia
- sqr sqr
mo mo
% ; dry drv
z H n ]
g H : comp
2 = z 3 .
» Bpd W % © b 7
Z Ead B & i ‘ A
* £
£ ] DuT ]
7 T
- 1 mdi2
slave %

B 4.1 BIETFEBEEME

Figure 4.1 The overall architecture diagram of the verification platform

42 BNEEEATEEAS

A SCTEHE 3 B9 2 A FRUVMER IE Ty vk 2 i B 7 14 B IR HOR 3R 4T 2 AN 444
RIdtt, B&ERIEEEILENG &P RER, 8 HZ TS,
BATHEE Z M. — R FHELSREE, B —EAGERITaRE—1MELSE,
Eb A ) 7= AR B R — Al Htransaction, B BN A B sequencef A, ARG H
Bmh & 51 B3 sequenceriBid 5 ¥R BN Bt driver 2 B BRINABE AT (60, B—%
IR EmAE -1 F%.
42.1 WINWIHAIBEH

master_agt i1 k& T 253K uvm_agent, WA 4. 2 iR, fEA— D EE %,
BHICPUKDMA R SR B F TR E . S TRE—NFRE, BEHET
driver, monitor 1 sequencer. fEFbuild phaseFlconnect phase ™ 52 B I 14
S S 1 VB A R R T MR config_db B4RV EIESS . N 4. 3
Ffi7R, 7Ebuild phased SEffifkdriver. sequencerFmonitor&s4H {4,
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Helass my agent extends
my driver drv;

my monitor mon;

my sequencer Sqgr;

uvm_analysis port #(ny transaction} ap;
t; - function new{string name, uvm_compecnent parent};
:super.new{name, parent);

endfunction

extern virtual function void build phase (uvm _phase phase);
extern virtual function veid connect_phase (uvm phase phase}’;

‘uvm_component_utils (my_agent)
endclass

:“functlon void my agent::build phase (uvm phase phase);

function void my agent::i:connect phase{uvm phase phase);
endfunction

B 4.2 agent A5 X

Figure 4.2 Agent component definition

function void my agent::build phase (uvm_phase phase);
super.build phase (phase);

if(is_active == UVM | ACTIVE) begin
tvpe 1d..create(“év

mon = my monitor::type_id::create("mon™, this);

, endfunction
B 4.3 agent ¥ build_phase IC&

Figure 4.3 Build_phase configuration in agent
AR BT S 52 sequencer £ A% M. sequence FREIHCIR,
N1 driver 2 [IHUMAB (4TI, 16— transaction MEIEHE (L% driver.
W 4. 4 B, TRPAEME, R .

class my_ seguencer extends uvm_seqguencer #(my__transaction);

J/ral_plock_dma_reg p_rm;

ral block dma p_rm;

function new({string name, uvm_component rarent) ;
super.new{name, parent);

endfunction

Tuvi_component utils {my_seguencer);
endclass

B 4.4 BihIES)5S sequencer 5EX

Figure 4.4 Excitation driver sequencer definition



#£F uvM BEA DMA BIETF Qi 5%

WFIEREN S driver (4 2 BRI sequencer F3HI—2 transaction, 18
AHB ST, ESHELE S, IS SRR SIEES DMA EH
B0 interface F, 5550 DMA HJ#E{E. Driver S TFRBAREHZLAGZ
T, 45 FR, ERENT —MEEES, TEEESREE SR
P15 IS DMA SR O b, i 42 DMA Wilio% £ 85 AR
B HNEGE, S DMA BiaRZ) 8L, REFEANEEEER, B
i LA SR R 0-7 f9— A B 2 A BT BB A

76 it DMA MIBRIIREHE driver Y, HIE/BEEES wansaction H 2
15 sequencer 2 [ AURAZHE I AEHIT SR, BAS 7 RALIEEF Wrisl. WIR driver
B, 7E4ATA ransaction R 81, TRRAET T —HH
BHERIES T, REMHEREER, diver 2RE—MERTERES
item_done % sequencer, % sequencer WML E B 1 B LI B AT IE AE LA HO
sequence, W4 sequencer Hi Atk sequence % drivers KRBT FE.
Driver 1 sequencer Z [AIf3EE & UVM D& XIF), FRAMNE TLM @57
3, 85 42 4 seq_item_port, U1 4. 6 FT7x, AT LL@E I get_next_item ¥ item_done
BRI T — FEA AR ES ERE TS, .

Helass my . driver extends: uvm driaver #(my_transactlon);

virtual my if vif;
‘uvm_cemponent utils (my_driver)

r:  function new(string name = "my driver”, uvm component parent = null);
supexr.new(name, parent);
endfunction

£ wvirtual function void build phase(uvm_phase phase);

super.build_phase (phase);

if(!uvm_config_db#(virtual my if)::get(this, 7%, ¥vif"
‘uvm_fatal (Pmy driver”, "virtual Interfsce must e

endfunction

extern virtual task main_phase (uvm _phase phase};
I:  exXtern virtual task ahb_write(logic [2:30] addr,logic [31:0] datal$l,
logic [7:7] hburst,logic hwrite,logic hsel);

Lendclass

B 4.5 X588 driver BIERDE X

Figure 4.5 Partial definition of the driver



gaE BT UM NREFEHRSIR

DRIVER

|

get_next_item item_done

SEQUENCER

Bl 4.6 driver &5 sequencer Z [Eli&E (5
Figure 4.6 Communication between driver and sequencer

B YVLEE monitor Z1FF =T AHME AHB HHSMI, WAEREED interface
LR, REITEE— transaction E3E TLM i 0 &R 4 KA, S%
HATY, T8 25 R HORIIT SR EE RIS DMA WIS F RS AR R G
DMA B & B3, T DMA AR O EB&H MR ¥HE, 4 monitor HiF
T USRS B TS, BT DMA S \HSHEE R DMA H &t 1
FE B, BHLHIX— A BT RATENMAL, TS 4R, mE
4.7 Fi7R, 2 monitor & HIERA D, ﬁ‘l&%]ﬁﬂfiy?ﬂ? main FRE AT,

Jelass my monitor extends uvm . mgnitor;

virtual my if vif;
uvm_analysis_port # (my transaction) ap;

‘uvm component utils(my_monitor)

function new(strlng name = "my monitor’, uvm component parent = null);

virtual function wvoid build phase{uvm phase phase);
extern task main_phaée(uvmﬂphase phase} ;

extern task collect_one_phase(my_transaction tr):
extern task my_print(my_transaction try;

-endclass
B 4.7 B5hIEIEE monitor FE X

Figure 4.7 Motivation monitor monitor definition
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HF uvMm 98 DMA BAEF &R 55

master_agt_o ZL{HA master_agt | ZLAF—RE, AT ABUHRIETF 40T EF
P, 7 L5 205 2 R — L o (8L R RS2, DB 38 diriver 55 % 44 % sequencer
REgE, MBS ETRES, A — U monitor, FITIEME FHMIE.
422 %#%%#%ﬂéﬁ#

FAER AT UVM SR INIEF & % MR, (6 F 7y
AT LUK DMA P32 77 B2 47 BAE, SR T LA PR 2 0 — 1 P 2 B 70 read
writes peeks poke. update F set HEY, DI FEBIITRIE. HitiH
RIS, 2=t ARMIEG soquences i #EHEE adapter HHUE, (£4RELT
) sequencer. 2448, {7l 2 77 SRS A — NP AL LR T LU PR 1190 IR
AR A — 5 7 SR SRR — MBI RO B . TGP P AR SRR T R it
AT 1% T B %5 77 S T A B 5 N A, FET% 017 ZLRT PR R AE T X
PR DAL B SRR «

FEH VB IK DMA OB & R , SER L P 7 40 A 2572 283 17 BEABL AT,
BT reg_model AEXT DMA WERRIFFEIHTER, T X —MaFFeH
SATERE, W 4.8 FR. HAEEN—AFEE, —RRER wm_reg KT
B T A EERESMMER, FEEXEA wm reg field, 5L EH4
FAMRSH, WRORE. AE. FRTAM L ERIMES, Rk, BERA
uvm,_reg 3$H 2547 BBl — A uvm_reg_block 2714 B map Hirbik 34 H 524
Ty BB IR T A S A BB AIET &7, 7E sequence 115 27744
B 3 B B0 BT LA 1 B I B T o 7E UVM RAE TR 4 7R 58
BIREIRME T — RAUR sequence MBS, LINHATEE LS ABRAERT
sequence MG EFHRIES sequence 2, JBITIXLE R M DAHLE T (EHOIRE X
SRR AT IER, WK 4.9 FUR. 7E3% sequence A ML HFSLHIL, B
b, BEATCAE BRI % A ST el (R E R, RS A TR
VB 25 7 SRR T A R«

32



%48 ET UM NRIEFENESLI

rand va_zeg_figid ch 0 en;
rand uvm_reg field “h o _int_tc_mask;
rand uvm_reg_ field ch O 1vt err_mask;

rand
rand
rand
rand
rand
rand
rand
rand
rand

uvm reqg field
uvm_reg field
uvm_reg_field
uvm_reg field
uvm_reg field
uvm_reg_field
uvm_reg field
uvm_reqg_ “field
uvm_rec_fleld

ch ¢ int abt mask;
cb_O_dat_reqnuel
¢h 0 src_req sel;
ch 0 dst addr_ctl;
ch 0 Src_ " addr ctl‘
ch o _dst mode,

Ch o _Src_ mode,

ch ¢ dst _width;
ch 0 src width:

rand
rand
local
local
local

uvm_reg_field ¢h_0 src burst_size;
uvm_reg field ch 0 priority;
uvm_reg_data_t m_data;

uvm_reg data_t m be;

bit m_is_read;

covergroup cg bits ()

. option.per instance 17
option.name = get name ()}’
ch 0 en: coverpoint {m datal£:0], m__ is_read} iff(m_be) {
| “wildcard bins bit 0 _wr_as 0 = {27600};

Bl 4.8 FFHEERNMAL

Figure 4.8 Part of the register model code

§7?blassfdma Yég resef seq extends uvm
» uvm_cbject ut:ls(dma req_ reset seq)

function new(string name
super.new(name) ;
endfunction

T LA
_5""“:«‘(;3‘ )I

_rey zesel

v1rtual task body ()

: uvm_status_e status;
uvm_req_data_t value;
uvm_reg hw_reset_seq ckseq;

my sequencer sgr;
$cast (sgr,m_seguencer);

ckseqg = new{"cisaqg’);
ckseg.model sSQr.p_rm;
ckseq.start (null);

G

endtask

endclass

Bl 4.9 FFEHA BB sequence TE X
Figure 4.9 Register model power-on reset sequence definition
TSRS ERER G, BMEERH— B adapter T, EEFFH
AR WA A, AR EXEEN— L. EARRIFNRIET&F, W
& 4. 10 Fm, XA E BB DMA B R 5 raiRi

B2 R BaE A U *HE’-F’???& TE® re02bus$ﬂbus2reg ﬁ/\g[ﬁﬂi‘i)h ﬁﬂ
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ET yvM 195EH OMA BIFFE T EHR

B 411 A 4.12 FR, B regdbus B MUK %5 77 SBT3 HO OO A B el
DMA 828 RE 52 32 O BE A6 20, 1 Ak M H(E 545, J5 78 bus2reg 22K DMA
BB BT AR N RS A R A SR AR, B E RS
TN rw ESH, Retk nzrﬁ%%*%ifﬁ%‘ﬁw#ﬁﬁ%ﬁﬁ

Sielass my: adqptex extends Uvm reg adapter;
strlng tID = get_type . name (} ;

v aDIect

_utils{my_adapter)

] function new(string names=%

wy  ada

function uvm sequence item reglbus {const ref uvm reg bus op rw);

;’m function void buslreg{uvm segquence item bus item, ref uvm reqg bus op IW);

Z-endclass : my adapter

4.10 #H#:2% adapter 7E X
Figure 4.10 Converter adapter definition

functlon uvm_seguence_item reg2bus (const ref uvm_reg bus_op rw)
my transaction tr;
Lr = new("tr¥);
‘gvmm info(
.1((“/\;1 L,,‘ {n,ﬁu‘
tr.haddr = rw. addr,

w.adar™,UVM LOW) ;

: //qa.xptr‘ {("tr.addrmn=%0h", tr.addmiol) ;
.hwrite = (1w.x1nd UVM READY ? 1'b3: 1ihig
/!ﬁdispiay{”tr.hwzitew%ﬁh”,t?.ﬁvrlt?)}

4.11 reg2bus &R EER 5D
Figure 4.11 Reg2bus function part of the code

function veoid bus2reg(uvm_seguence_item bus_item, ref uvm _reg bus op rw);
my_transaction tr;
iE(!

bus_item)) begin

return;
end
rw.kind

? UVM READ :1UVM WbI”E;

CERf e e R aeicdr™, U

4,12 bus2reg #o-XHE

Figure 4.12 Bus2reg part of the code
4.2.3 HEhFFHE 88 sequence 5 virtual sequence 2B 4

FEAR L RIBRAEF & 8T T AR E Y sequence, 'BERMER BKIBLR LS
SRR, 4t driver BXEHFE| S5 DMA B0 SR EX T HN 7R E.
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IO 4,13 FER, 45— sequencesh A — body £, LB E )
HATIX A body ES - -

Virtusl sequence 4L M EHRFISY sequence LI H0L2 351, 3281 sequence
2 RS . A7 sequence A FIEY sequencer HALAH, M1
A S I R, FELEF virtual sequence TLUREFRISIHL LR B, M
L4, B R virual sequence [FIRTFFSIEIE 0 FUEI 1 MATHURM
.

function new(string name= "ohi seq”)’;
super.new {name} ;
endfunction -

virtual task body ()’
uvm_status_e status;
uvm_reg_data_t value;
my_seguencer sgr;
Scast (sgr,m_seguencer) ;
if{starting_ phase 1= null)
starting phase. raise Ob]CCthn(thlS),

repeat (2000) begin
tr = new();
tr.randomize () ;

sqr.pﬁrm.src_addrl,write(status, """ *11060, UVM_FRONTDOOR}) ;
sgr.p_rm.dst_addrl. write{status, 32'd%&, UVM_FRONTDOOR}) ;

sqr.p_rm. tlanslzel write{status, tr size(, UVM_ FRONTDOOR) ;
sgr.p_rm.chn_1 ctrl. write{status, tr.ctO, UVM_ FRONTDOOR) ;
QYT LT T . e T AAAYD wrifefatatna . REEAATO0 0 TIUM TERONTDHOORY

B 4.13 J&IB 0 i sequence

Figure 4.13 Sequence of channel 0

Tavm mbj~ct ut 1a(ch0 vs@@)*

= functz.on new (string name = “chi vseg”};
super.new{name) ;
- endfunction

I

= virtual task body{();
ch0 seqg chO_test = n
chl_seq chl test = chl seq::type id::create{"c
repeat(l) cno_teqt.start(sqr);
//chl_test.start(sqgr);

endtask

tendclass

4. 14 virtual sequence 7~

Figure 4.14 Virtual sequence example
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42.4 BTSRRI

AR T &2 FAKERIE, A TS o #la N EE ST
WS, AT CLBRE R IR A R AR, D TE LA RIS IR, Nl 4. 15 BT,
LU —ME B R EH L B 5 RIS, BB RS W S8,
Hi 2 sequences SIS BRRIRIE, HHR R property; HZHAMA
Wis, R assertion, BEIFIX=AHE, — A EIEAHTERT

// Reuseable propertv to check that a signal is in a sa

property SIGNAL VALID(signal);

@ {posedge hclk)

1Sisunknown (signal) ;
endproperty: SIGNAL VALID

4.15 BiEfESHEIE
Figure 4.15 Assert signal validity

42.5 BERPEER

78 15 R MR R BRI TE R 75 58 4 B9 —NMEAR, IRYEILUETT RIFRE
MRS, WEEFREEY, TEESLBESERRE.

ASCFT BT B0 TR o AR R S AR AT RO A A, i 4,16 Fow, 1%
B HRWEBRAE main RERETERE, B~ EEXAFRERAZIESN
WAFT & . B8 25 SR I R E YR SR 4 B srewidth bt
HAREMTEE dstwidth, JRHLHESRAE S burst 88 JRMIE IS5 77 8 srectrl
B B3I ] 25 77 2k dstetrl AR S EE KD size FILSELR prio S5l ST RAE,
RFER T RABPHESEMRAWNEERD, REREENNESYH.
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sfunction my_ cov::new(string name, uvm_component parent);
super.new{name, parent});
Covl = new;
/{ extrans = new;

-endfunction

sfunction void my_cov::build phase{uvm_phase phase};
" super.build phase {phase};

port = new("port™, this);
tendfunction

stask my cov::main phase{uvm_phase phase) ;
supexr.main_phase {phase);
extr = new;
while {1} begin
port.get {txr};
//Cov.sample{);
exty = new;

4.16 BERWEHRR

Figure 4.16 Coverage collection module

4.3 BHE T A EIE EL RS

%Tf%iﬁﬁ%ﬂiiﬁﬂiﬁﬁ, T2 SE RIS BT BE Lo o AR RIS EL X T
BHEFMN, —MENEERNSEHE, XMTERESLHRIRENR, TEK
JREM AR RAES R, BIERELH; %&l‘—ﬁlﬂ?‘ff/iz%ﬁiﬁ(iﬁ%%ﬁﬁ
RS, WIERES BB A KR R A B R O HEE, REHAT XY .
B RIX B LR — R E S BT T FIRIEIE, 2R3 — M orikse li— R
b R E R —— 5 AN BB IX BTN R E, T8 ZF 0552 e — R to U
RBEHFE——F AL —— M E B = RAE, SR SAET T E 1], (ORI
i WIS N K4 50%, AT RFEIAE, BARIE 4. 1 Fios.

F 4.1 REEEEX L7 i FE R (]

Table 4.1 Different data comparison methods consume time

M A B HE-EA (min) WE-EA-EE (min)
Casel 0.78 1.24
Case2 2.01 3.04
Case3 5.25 7.9

Sk, ASCHF UVM BAE B4R 4 —Fi@id 8 config_db J7ikARuk.
EMIR RS, BEETUZH op_tb PEBMMEE slave FHLHIHIE.
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i@jwm&®§a@ﬁ%ﬁ&%@%%ﬁﬁ%@ﬁ%ﬁﬁﬁwﬁﬁﬁwﬁﬁﬁﬂ
BeRESURIERTE, BARSERNSHER, i LB TAMENME, &l
BEME, =M EEEnE 4.2 .

® 4.2 =MELTESE

Table 4.2 Three methods to compare data

ik SEFMERAE (F— it GFERE (3 E)
)
EGHIE—B (ERBHH 1 2/3
&, WE-5N)
g TR B (R SEE 1/4 1
#, EE-5N\-BED
FoE (HRSEEL, 1/4 2/3

config_db J7¥£)

4.4 RENE

FEEENAT % DMA BIEFEREALIL. FH UVM BIETEE, %
BAAHR BN IE T & RA R, ST & REEEET T REREN
BEF S BN TN A, FEARERNK AR agent FHFAHETY.
WS TR HURN B B R BRI E S EIR L Tk, RH T —
BHE LT 7iE, e T RIERE.



%55 RiFitHRE SRS

58 BIETUREERGH

AZFELNBTRIETY, RERERLEERSHEBEEEER. &E
GATIGAT, RILE RN 99. 8%, TIELE RN 100%, 53T MIFER.

5.1 WIEFEEMKRE

HEF T S ¥ B R8T constraint BBUERBENLER, RETEENEMH
[FI$HE (transaction) M1 TLM %% OfE#, MTEZRNE, BEHHBIESR.
it 4RE Makefile A SLELIGEF & B 3L AL

YE SRR , Y BRI E BB AT, SR R A BT R,
BAAMRRFEIZEE 5. 1 Frm. #/H UVM BiAE A% F ) UVM_TESTNAME X
¥+ F FrE AT MR A H, 78 testbench FEIT run_test BEIRAZ BT E AT B
RAMLZRBINBIEFE, VIBKEIEAY, FEMRAE, EE-EMENT
sequence, JEIT sequencer Ki%# driver, #RJ5H driver JX3)E| 5 DUT EKHIE
B0 interface I, JBIL 16 DMA 5 ABUL /5 5) DMA., LA B4k | DMA
B/, DMA S& IR (2 BT SR8 . modell EITIRIFM
EMEE, B DMA EHEA R EENSERE, FHEETEKS compare,
model2 JBITEE slave PIE MRS B, BEIEFT RS compares /)5
Corﬁpare SN IR BAE AT XS, AT SR, FHIRLXT My, WITED
compare pass (I 5, WEBEFEE. HHXTER, MAMITEH compare fail
MER, T&THHEERBMIXTEYE, THEES.
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EF VM H9EFE DMA RIFTF &t 5H R

v
run_testiBRNGIFTF S
v

BITE R

¥

P sequence, virrual
sequence P EH A sequencer

mverm%ﬁm@u ] SEEERE ]
interface b e PE L :

] DUT =
A - model DR
71 slavePHIE R
Y
SLAVE
b4
R

B 5.1 BiEF &R RER

Figure 5.1 Verification platform test flow chart

5.2 iz AR 471

3% R 5 R B AN R AR R AR D — AN SREREFR TS, B AR 2 BN
WA, SET UVM MIGIEF 8@ eRUE, RIERAE TR B AR A
MERFE, LAhaeE s RN, WA G AN KBRS ESED
A TR 52 BB R AR AR R AR B IE 2 B T & i — AR

AT & 10 5 S PR B U8R = 3 P e 20 SR B BE N LISE » "5 € AR
BWEAE, EMIREHEEFNREF - MIRAE, KERNELEFS
T —LLThaE A, T IR RO BEATL IR T CABE ALY = A 3 — v B A e, X
RTTUEERYN EIEEZEAS, FEATUTBERIELREMNELEER, Bx
B — e BB MTIEE A . BBERIETRITRER O AE, &k TRMZEEA
DMA fZhee SR AE, PR A 250 g Al B EF e, BiE
i Thas . B AR TheefE b5 B A IR (N, FE BRI A
FlanFE 5. 1 iR
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%58 Wb REHELH

F 5.1 WRAS LR

Table 5.1 Test case and its description

AR A FA B4 75 Bk
cho @ik 0 WA I R I 0 AT B ey
chi @i 1 MR PRI 1 ST SR
ch2 ik 2 WA I FEBhIEE 2 AT B
ch3 @ik 3 AR FE A 3 RO R
ché ik 4 MR FENIEY 4 FRITHAR
chs it 5 WA I JEBhIEIY 5 AT B
ch6 Bk 6 PRI FEEhIEIY 6 AT R
ch7 ik 7 MR FRENEE 7 R TR
2chs FIRTF 2 MEMEATHIER B3 2 SRR TR
SR F #, EERERBER
3chs R 3 MBEHETHIR 53 3 MBI TRIRE
| R Hh, EENEMBER
Achs FIRTFF 4 MEEHTHIES  ER 4 SRERETHRIEE
SR A 1 i, BERREMBLEE
Schs FINTF 5 MEESTHIEE B3 5 SRR TRIEE
SR R C h EEEEBLR
6chs FIRFF 6 MBEHETHIE. 53 6 MBERTHIRE
SR 1 %, BENEMBER
Ths FIRTE 7 SEEEATEE B3 7 MR T IR
SR A W, BENERBER
8chs FIRST 8 MSEMHATEIE B3 8 BRI TR
R %, BEHEMBLEE
reg_write | EEBESMRAM %ﬁDMAW%%ﬁ%ﬁE

Thee
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HF UVM [958 DMA BIEFE 88T 53R

handshake FE PE2 TR P 51 KE DMA 39 {6 it

BFIH
chain_tranfer BER AR A A BE DMA BB EHH06ER
| fEHThEE
data_order YA B ML LT IR B DMA ¥ (i R
Fi B 15 H A e
channel_arbiter T TE Bk FH 41 KAF DMA ZAM#E S
5

EEF 5.1 BRI, JEHLER B A =, Al B,
EANE B, 7EIEEREAT SR A S IR My AP R — R AT, (HREXIE
FA DMA 7 [ — et %) R i R — AN BE R SR 5, X & B AR A B IE Pk
HIRERT o« 0 F— AR BT BIET & T 5, FEBHT KPS R AR 2 7T
FHASMEHEATIR, AT CASE SR R S K B AT IR E, A RTINS SR
UG, MR TLM BESEMIEIENLE WG, BEHZR 000 kT
FTIGAE, IXPETT AHEAT IS, 8 4 LA RA N A R F S SR R A RS E
Bl R sRiE.

5.3 WIEEER ST

RIS & £ 15 Mentor Graphics 2 B QuestaSim 7 B3R BEATIRIE
$5E . QuestaSim 1/ ELH T LIZE Linux 8¢ Windows 338 TIE1T, XFEXT R
A Windows ZZRIH A TIRZER, FHETO R EDHEEFER RS T,
SoF FISEA SR B IR At T 2 Mk #E, X T —BIIE TR H 2 — MR,
B3 #F SystemVerilog &5, MHEHAE UVM WEREE, X THSOMNER
FUWE R, ThEESR R HSEATEsR

53.1 WiIEFamFLER

QuestaSim 1/ E ¥ Z Modelsim 15 ERKAFHIF R, & Redm B SystemVerilog
A Verilog 5%, ZHESHFUME, ARFTHEMERGEOGHESE, @Eidik
A UVM KR, RERFRIETFEOAML, REIEWNES 2, TUE
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%53 RiFEBERG

BB BRI R, LR . SR R R,

op Tevel modules:
‘ -~ROTE—-
Lend time: 14:18:4%1 on Apr 03,2021, Elapsed Time: 0:00:01
lErrors: O, warnings: O
viog »1ncd1r‘..’uvm~tbfenv . duvn tb/env/env_pkg.sv
InuestaSim viog 10.4c Compiler 2015.07 ul 20 2015
Lstart time: 14:18:41 on Apr 03,2021
1og "+incdir+. . fuvm_th/env™ .. juvm tb/env/env_pkg.sv
Ccrpiizno package env_pkg
orting package mtiUvm.uvm pkg (uvm-1.1d Buiit-in)
mote' (vlog-22883 using implicit +incdir+D:/questasim/uvm-1.1d/../verilog src
Importing package agent_pkg
jarning: ../ uvr_th/env/my_model.sv(136): (vlog-2697) MSB of part-select into

Tevel modules:
£ o 1=
e 14:18:43 on Apr 03,2021, Elapsed time: 0:00:02
5: 0, wWarpings: 1
Jog +incdir+. . fuvn_tb/sequences .. /uvm _th/sequences/sequence_pkg.sv

Lquestasinm viog 10.4c Compiler 2015.07 Jul 20 2015
Start time: 14:18:43 on Apr 03,2021
Eviog "wincdirs. . fuvm tb/sequences“ .« Juve_th/sequences /segquence _hbkg.sv

Compiling package sequence_pkg

Importwna package mtiUvm.uvm_pkg (uvm-1.1d Built-in)

B 5.2 RiIFFERmFLR
Figure 5.2 Verify platform compilation results

ERFTRIET SN EEARAME, BT RAZERFNRB sequences,
— R TR T BB E, RINSTEXENRXAGRE - ad, REFREN
REHNRB R EEGR AT ENNER, FEERNE S 3 iR, YFER
HRERRSE, TERESA HRTEERNGESR, W 5.4 FUR, HRA
RBERAE, MR RETERA B, ERMFELERRBERERTHA
POFIBIET & Wit R TR i, HINALRT ERE B BT ERIE.

iTop level modules:
-y R
14 AR AR onr Apr O3 ,2023, Eilapsed thimeaezx 0:00:02
warnings s 2 .
b iog +tincdira. L Suvm_ _th/ssguences - L uwm _th / seguences Sseqguence__pika .S
quaestasim viog 10.4c Compiler 2015 .07 Zul 20 ZO041s
jStar‘t cHme: A3:318:432 on Apr O3 23
Tog “+dincdgirs. ./ Sy =1~ L L uvm_th/seguences s eguence_plig
Compeiling package s >
.A_'nport'lng package mtiuvm.ouvm_plkg Cuwm-—3.3d s ltc—3in
mrt_pikg
ng Smplicit +incdir-D/guestass
guencescasef_cfg.asv ilizl Cw o
eaquences /cis

equcnces/ch
warnd g . eguences /ch
WX N ’ aqguences /ch7 {67
warnioa: . .S tb/;equenceo/handshake.gv(llz). Cviog— 22403 Trex

Tevel modules:
—— O e —
24 3B 44 @ Apr Q3 ,2C2%i, Elapsed time: 0QO:10C0:0L
2.0

. eguencer w.SRvm_Tth /vhirtual_seguenace
iam o wiog 10, “ac Comp i ier A% .07 Zul ZQ ZO0RS5
s 31845 on Apr 03I 2023
uwvm_th/virtual__seguencear "™ - Suvm__th/virtual _seguen

Ccompi 1 ng Pac 1ge dgma_ wseo__pik
Irmporting oac mre Uwm . wwmo pkg (uvm—L1 . 1ld SBuilt-ind
NOTe (v?og——zzse) Usding impidicit +incdira+-Dc sSouestasimSuvm—1_.3d,/ .
rmporting package agent_pkg
Tmporting package sesqguence_pkg

B 5.3 MR ARG ES

Figure 5.3 Test case compilation results
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EF UVM BB DMA RiIEF 8% SHTR

ITop Tevel modules:
' reg_ack_ctri
End time: 14:18:49 on Apr 03,2021, Elapsed time: 0:00:00
IErrors: O, Warnings: ¢
iviog .. /uvm_th/tb/tb_top.sv
louestasim viog 10.4c Compiler 20315.07 Jul 20 2015
Start time: 14:18:49 on Apr 03,2021
viocg .. /uvm _th/tb/th_top.sv
* Note: (viog-2288) Using -implicit +incdir+D:/questasim/u
Compiling package tbh_top_sv_unit
Importing package mtiuvvm.uvm pkg {pvm-1.3id Built—in)
Importing package test_pkg
Importing package env_pkg
Importing package agent._pkg
Importing package sequence_pkg
Importing package dma_vseq pkg
Compiling moduie th_dma

Top Jevel modules:

th_dma
Eng time: 14:18:51 on Apr 03,2021, Elapsed time: 0:00:02
Errors: 0, warnings: O

5.4 THEEHRGRFER

Figure 5.4 Compilation result of top-level module
5.3.2 M A GRS R

R E R RER 5.1 FELFIA T KEAW R HEG, @it
+UVM_TESTNAME=case_name 75 {8 EZTE M AH, w0 5.5 B,
SRR B cho B E. £/%, Wit A aSIRFET, Bl
2 100%. W& 5.6 fiR, EREHELEF—LEITHNES, EFTEHE. 5EMS
TR, B EREALEE, mE 5 7 iR, —A make T4 HUA]
LLEfTRTEIRAS, RE T TREEMER. ERIEFEEETE, BETRH
TAER RS MR T « WA GRS R TR AR RENLE, 5%
g5 € MRBRAR L, MU BT H %R B IR RO (8], ) LR REREHL B — L&
R -
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%5 % Wikt REEESH

J# vsim -novopt th_dma " +UVM_TESTNAME=ch0_case” -wif chO.wif -do "log -r /*; coverag:
# Start time: 17:11:37 on Apr 03,2021
- # ** Warning: (vsim-8891) All optimizations are turned off because the -novopt switch is it
# .
# // Questa Sim
# // Version 10.4c win32 Jul 20 2015
#//
#// Copyright 1991-2015 Mentor Graphics Corporation
# // Ali Rights Reserved.
#1/
# // THIS WORK CONTAINS TRADE SECRET AND PROPRIETARY INFORMATION
# // WHICH IS THE PROPERTY OF MENTOR GRAPHICS CORPORATION OR ITS
# // LICENSORS AND IS SUBJECT TO LICENSE TERMS.
# // THIS DOCUMENT CONTAINS TRADE SECRETS AND COMMERCIAL OR FINANCIAL
# // INFORMATION THAT ARE PRIVILEGED, CONFIDENTIAL, AND EXEMPT FROM
# // DISCLOSURE UNDER THE FREEDOM OF INFORMATION ACT, 5 U.5.C. SECTION 552.
# // FURTHERMORE, THIS INFORMATION iS PROHIBITED FROM DISCLOSURE UNDER

# // THE TRADE SECRETS ACT, 18 U.S.C. SECTION 1905.
# 1/

5.5 MRXAGIHEE
Figure 5.5 Test case simulation diagram

UVM_INFO ../uvm_tglgnv/my_adapter.sv(8) @ 0: reporter [my
my_ scoreboard's rootpath is uvm_test top.env.scb
UVM_INFO ../uvm_tb/env/my_scoreboard.sv(33) @ 0: uvm_test
UvM_INFO .. /uvm_tb/env/ref_modell .sv(43) € O0: uvm test_tc
UVM_INFO ../uvm_tb/env/my_adapter.sv(1l4) @ 0: reporter [n
tr.hwdata[0]=64

UVM_INFO .. /uvm_tb/agent/my_driver.sv(64) € O: uvm_test _t
haddr = 5c

hwdata = 64

hburst = O ’ -
UVM_INFO . ./uvm_tb/agent/my_ driver.sv(81) @ 16000: uvm_te
UvM_INFO ../uvm_tb/env/my_cov.sv(111)'@ 16000: uvm_test_t
addr=5c

data=64

UvVM_INFO ../uvm_tb/env/my_adapter.sv(1l4) @ 16000: reporte
tr.hwdata[0]=38

UVM_INFO ../uvm_tb/agent/my_driver.sv(64) @ 16000: uvm te
haddr = &0 -

hwdata = 38

hburst = 0

UVM_INFO ../uvm_tb/agent/my driver.sv(81) € 36000: uvm _te
UVM_INFO ../uvm_tb/env/my_cov.sv(11l) € 36000: uvm test_ t

. e o T AT e T e T e TR T TR T T T v T YT e T T

& 5.6 JIR(ESIE

Figure 5.6 Test simulation dafa

45



EF uvMm §9& FH DMA BBETF 8% 515

Eav e werd dE U Egent envl o Th
all: aczk rtl agent envl test tb
WOk

v1iibh work

rtl:
viog —-f filelist rtl +cover=sbf
agent:
vliog +incdir+../uvm_tbh/agent ../uvm_tb/agent/agen

envl:
viag +incdir+../uvm_tb/env ../uvm_tb/env/env_pkg.
viog +incdir+../uvm tb/vequ@nces ../uvm_tb/sequen

viog +incdir+. /u«m tb/virtual seguencer ../uvm t
g -

test:

vlog +incdir+../uvm_tb/tests ../uvm_tb/tests/test
Lo

viog ../uvm th/th/ahb.sv

vliog ../uvm_th/tb/my if.sv

vieg . /uvm “h/fb/fb if.

vieg . /uvm ,b/tb/raq ack ctrl.sv
vlog /uvm th/th/th_top.sv

wavel:

& 5.7 makefile I

Figure 5.7 Makefile script
5.3.3 DMA IgEMlit 4R

FEXTZIEF DMA #1745 HIUERS, B8 Z A sl X AR R H & 17
SHTR B R E311% DMA, RJF DMA SiRIEFT BN F 7 & MRS Bk#ET
FARL R, TRIRTEAN B AT EE RS, R 5 AMB A R BT R R
ROFR . (5 BUBRIE ARG T 2 E — i 4T BME BRI IR S AR T IE s, H
15 B FE A0 B TR AR R B F T AR U A B — S HITRYE . 07 %
FA UEEHSMHESER, RENFNEREESHE TR M. B 5.8 Fin
B B ST DMA WA A TR E, NEHRTUEIEREST,
B AHIERYE AHB B4 iUz RESME S MEAMIE AN RS AR H
TR, UENMMNFFHREIEEHS, DMA SUTHR T, 3T 8ERY
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%55 BIF R REEESH

i 5.8 DMA HHEF&#SARE
Figure 5.8 DMA register write configuration
W 5.9 Fiox, DMA WM FFREETHSE, 1% DMA Biga s T
BEi# . ME 5.9 LA N, DMA HBEIER 32’ he4 MR L G, 72
DMA PRI fifo 1, 76T — e AR ZA0RIRB B B aostet, BARM4
i E] B IE T ERERIE SR, —BRE—AEZ e eh AN,

& 5.9 DMA #HTEIE#E

Figure 5.9 DMA for data transfer
R T 258 H DMA [9— N Thes, MIEH 16 4 reqlack 55. EERET
P ERMIIT, BRMEE slave 21 req HK, B FHNES, A5,
DMA H M2 W3 fifo REEHEME, £8, NHETHRER fHackE S, 4
WA RIS ack (5547, WBBMIRARET, RFRIE req (55, HFHY
ack (E SR, —WRBFERHEMR, WA 5. 10 R, B DMA § req F ack
i B ILEL . |
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E£T UVM #5EH DMA BiFTF & B 5H %R

B 5. 10 BEAFETRI
Figure 5.10 Hardware handshake detection
AICHIEE DMA R SRR R 2 AT B i X 17 28 AT 2t ks
B Zh AR memory AR T —4LEEEE, AEHATHEER S, WE 5. 11 fr
R, FEEEIRELZIE hedata (55 5 BB T LAHHE.

5.11 g ABRIEI

Figure 5.11 Chain transmission detection

5.4 BEERGI

AT T, BREFES AT, 23 RIEE SR NI REER
ARTD7E 35 R0 L R R AD W 2 B, X v] DU B Bt B B8 TUARES;
TIDh AL 7E 25 R £ hIE TS BT &, AEMERIEAMFRITIIRERR
giito
541 REBBEBZER

RIBEZERTELESE RTL REBHERBR, RXEHXEM DMA BREE
THRAD, 1 QuestaSim {5 EIRMARFTHE, 0 ELREFULE T A EH)
RIGEHR, AREENERETHEITATE BRI RIAE &, KRS
MR TR — A Teks. EFAERIEERET 99.8%, WA 5.12 Br
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58 BirHURES L

T, TERMIEAE RN B ERZMNE T .

Coverage Summary By Instance:

99.80% | 99.91% | 99.68% |

i
e

5.12 BEILEEE
Figure 5.12 Overall code coverage
O 513 iR BRTEARALERENE S, ERARRIEL
i EE SRR, K, EAEERR 99.01% AIEEEN 99.68%, B
REEIAE] 100405, BEEIAESRIAT] 100%MERT, REERED
BT LABIE R T MR B AR

Recursive Hierarchical Coverage Details:

..... 9991%  99.91%

Statements 1237 1236 ,
1 99.68% 99.68%

‘Branches 628 626 2

5.13 RS A X BB

Figure 5.13 Statement and branch coverage

B A DMA BIAANTRRA AT, MRS EASZ— L, &
HERREEE RN, SATERES SEASZ—OOHE, KELARTHE
i i S BV S A SO R, W 5. 14 TR, BREAATHRIGEE
RIBEBLEREE, H% AHBMST # CHMUX B/ MEHRE B R RE 2] 100%, JREA
B BEaRERE. S CHMUX BT, W 5. 15 Fim, RRAEAE
B Rk B T/ 2 R IR RS 100%, FEAIELSCAOMK I ALRT, 7T UAZE
FPGA Wi BT B E AL, KBIRIA 4R,
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EF uvM 19EH DMA BRIFF &R STR

Coverage Summary By Instance:

TOTAL. 199.80%  99.91% | 99.68%
atcdmac100 engine | 100.00%  100.00% | 100.00%
atcdmac00 ahbmst| 97.22% = 100.00% | 94.44%
atcdmac100 ahbslv | 100.00%  100.00% | 100.00%
atcdmac100 fifo | 100.00%  100.00% | 100.00%
atcdmacl00 chmux | 99.70% | 99.77% | 99.63% |
atcdmac100 arbiter | 100.00% | 100.00%  100.00%

5.14 DMA &M %%

Figure 5.14 Coverage rate of each module of DMA

if (~hrésetn})wbégin

urc

Hif (~hresetn) begin 1 Covered
"TRUE  Jelse if (dma soft reset) begin | 0 ZERO
"TRUE  elseif (arb en & ~arb end) begirﬁM‘léﬁéﬂavereé?

ALL FALSE if (~hresetn) begin 8586/ Covered

& 5.15 chmux THERHHEAIEA]

Figure 5.15 Chmux submodule software reset statement
540 ThEeBER

ThEEE S RIRBAL T MR E MR E SR, RAREBNRIETFEHER
JE AT ELARAE R (07 T E IR Tk .

X T4 H DMA i, #R#E DMA RIZhes, Wit TUFImESE A, 751
IR/ SIZES JEHINESSEY SRCBURST. JEHuIEAI 5 SRCWIDTH, H A
# DSTWIDTH. JEHibi%41%5 7748 SRCCTRL. H ki # 35 77 %F DATCTRL.
EEAF BRI A EES. WE 516 fix, NEHRITUEHERAES
FIEF 100%, HAPGAE S SET LA 100%, 2 T HhEERIERIZK.
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%5 & R RESES

Aname ~ lcoyerage  [Gosl  {%ofGoal Stabus lincluded
~*’~.%% ferve_pkofmy cov _
.58 TYPECovi ©0.0% 100
- CVP Coviusiz.. 008% 100
i3] CVPCovinsre... Wa.0% 100 .
W VP Covinste,.,  00.0% 100 100.0%
5 CVPCovindst., 100.0% 00 100.0%
S CVP Coviisre,.. 00.8% 00 00.0%E
22 (VP Covindst., WB0.0% W0 E0.0%
24 CVPCoviien.. Wo.o% 100 Bio%i
a3 CVP Covinpri.. W0.5% 0 W0.0%

5.16 THREBHELER
Figure 5.16 Functional coverage results
@ 5. 17 B, YT EHA/ SIZES B % Ak, W FAENARN G
HBEEBT, UL I AR KN BRI T RE T RE IR R

f;; ;3 cvpcou sdizes Poo% 100 100.0% (
3375 1 B 7
81 1 3,@@ a% ,{'

: &3 1
w_] bin auto{3} 34 i v
-2} bin autc[4 &3 1 &
-4 bin auto[5] 45 1 T
5] bin autof6] 83 i v
w{_j B binauto[7} 27 1 N
-~} bin auto[8] §4 H Ve
bin auto{s} o0 1 W
i3] bin auto]10] 98 1 o
28 bin auto{21} 81 1 e
2} bin auto[13 83 1 = I
) binautel13] 53 1 v
B} bin sutn{14} 63 1 «
451 bin auto15] 72 3 Ve

B 5. 17 {1EHIK/ sizes B4R

Figure 5.17 Transfer size sizes coverage point result

5.5 RENG

AEFERNRIEHIFE S RGHEHEATERAE, #TXED DMA
BRI 2 BTN AL FEN BB SRR AT, SN BT WEH IR R %
R REEENETRDESRRE SR, B0
T RV 2 R G S, LR 2 R LA BIRTE 0 E AR 7B BT B AR
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¥eE RESHREE

F6E RE5RE

A B WA ST TR RIS ST M G RS, B B IDE SR
SIHRSTE 2 R, 4181 100%F0 99.8%, % BT B B9, 55 52— R 2 55 Bk
4 JE THEARAE T F7 o

6.1 TIERLS

W A R R B TSR R R XS T I T & 7N T 28 i A BE R R A
S, ASER UVM RAEAES, 4% DMA BRI 6T RIE,
RANBT FAAGRREERERXR, FETHEREDTHR:

(1) AT UVM RAEF &, SFXE7e (B AR B TR A R i 52 L A9 Bk
Wi, Wit T RS A HTALEIR AR . DI BT L A ke A A, AR
ERE AR AR A, ER I R IR N E Fk. |

() B9 T DMA BIThRE G HIKE &, HAEF REUR CPU BT SR S, 41
S 7E S L3 77 T R0 LB KR B B S S M, Bt T
config_db ELEEET M HGE #7771 o B config_db ML SIS AOKE M i
& DMA $i05 S S0E Uit 5 64 MO 3 LM BREAT LLRE, SRR BB RIS
EIERE, BAREERNS LA, T T AR 07 A I .

() RIERIFF S5 DMA WEE R EERMERNE, #itT s
k. W AEERER, GRS ITE, WL DMA MAEFBIIHTES
BRI, FEREE.

(4) BT DMA THASIAEAO%E R, SR THIRTHR, St IRiErE, 2
TEARETS, RENRAE, BIEENRNESRE5HERR, 5N 100%
F1 99.8%,1% F 3 E H 1Y .

HETFUETE, ARCHHHH DMA BAEF &R A RS RAF A, TE
EA LSRR ER, —AERTATAS AHB 2 OERRIE, BX—
s 2tk TR T LA 1WA AR s 53— TR Hh e S Lo Xt AR AT A T
AEHoA DMA BiEeiOBeiE, AT Al 75 SRR Lt R (A S FAR
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EF uvM (9EFE DMA IEF & 575

62 FPEERE
R BAC I T AHLE DMA M HIIE, (EREHFE — L A
HEROHBTT o ¥R T AT UM AR SLAN T T e
(1) BRRIET4 R BRI IREY, (R M H R 5T
2 TS I, RS R R L B EL R T2 IR0 2,
£ R A IR 2 |
2) BIEFEERENRE, WIET 6 OEREA ERNALR, T
Bo KRB, BN
(3) W UVM RS, FH—S@mBhae, #10 callback HLEIFI factory Al
B,
PAKEEHTT R, T — S R AEET S, 3 B AR ki
B4 9% 3 5 T .
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