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loopback_PRBSY_rev01

——— || project Lattice Radiant GBI 237010 b 71 )L—RAAMEISNTLET,
— source  ATHA DY - T 7AILHMEIMESNTVET,

— IPcatalog  Lattice Radiant TERM UTEIPES 1 —J)LHMSIISNTULE T,

— sim Modelsim Lattice Edition C@Function Simulation(CER I3 T 71 ILHMSINESNTULE T,

\— tb  Function SimulationCERT 357X MR FMMEMESNTNET,
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Htop.v

AFHADOMNYTESI-ILTY,

B mpcs_rst_gen.v

MPCS (pcs_8b10b.v) BMERTBIUEY hF—F O RERES1—IVTT, resetnfESZ2 NUHEUVTUTOS -5 RZ2ERMUTNET,

Power Up I ] j)] i} Power Lip ] 1) ] i)
immi_clk_i X abd Clock weviril_elk_i b alid Clock
mpes_clkin_i A Validl Clock mpcs_clkin_i X “alid Clock
mmiesen W/ ) f i msetnd W/ i 1 )
mpcs_perstn_| i i i mpcs_perstn | 4 ) b i}
mpes_tx_aut_clk W Valid Clock mpes_pd_out_clk b o Valid Clogk
mpes_ready_o i Y W/ mpes_ready o | i\ W7 ]
mpes_boal i i i i mpes_noel_o W i i Y
mpcs_tx_pos_rstn i i i i T mpes_rx_pes_rstn_| '\ i )| W 11 1
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Stage WA W B X = 5 E F Stage TR c XD HEX F
Figure 7.18. MPCS Mode Reset Sequence (Tx Path) Figure 7.19. MPCS Mode Reset Sequence (Rx Path)
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B Immi_init_ctrl.v

LMMI (Lattice Memory Mapped Interface) ZfTU/ZPMA/PCSDL XA FHMAEEERDES 1—ILTT . PMA ControllerlI(DPRBS Generator/CheckerZ %L

TILSRYZBFITDIEHICEALTVET . LMMIPLSRHIY T COWTOFMITRDTIZhIV) —hEERUTSEE .

https://www.latticesemi.com/view document?document id=53257

AESI1—NEBHRAIIA XUV TERT BHBAEDY —RRFIIU T 2S8R

/
j:;': PHA/PCE rezister access seouenced

always®(posedge Imni_clk_i or negedge lmni_resetn_i)begint
if{!lnmi_resetn_ibegind
po_ff <= {CHT_WIDTH{1'b0}}:4
request _ff <="17h0;¢
wr_rdn_ff <= 1'h0; 4
offset _ff <= 9 h000;4+
wdata_ff <= 8°h0Q; 4
Immi _active <= 1°h0;4
init_done <= 17h0;L
end
else begin!
if(lmmi_ready_i &% Inmi_state == IDLE)begin!
if(po_ff == {CNT_WIDTH{1'b1}})begint

LTLKEZL,

+
+

po_ff <= poc_ffid
end

else if(pc_ff == 0) begin!

“PMA/PCS register access sequence” DX > RATF DalwaysX TZDEFD KD FZSHRLET

!

lmmi_idle ;4
+

end
( else if(pc_ff =X 1)
if('TmrLi—aféie yes 770 ZANMEITH D Tpe_ffDOERMHRICTHSIECRELET .
= :rllg; begin!
d e (P, BB ﬁ Emm%g’%]ﬁ nnln/\" ‘/9‘ OD._)/( ~ (EImmi_wri U — R(EImmi_read)\DF XD %ZFERLET
en < —
OB 4TS L, end! V\ ) 1%;@@{%0;‘%0—@? mmi_write(), mmi_read() A o
JE—&R—X I, B else if(pc_ff ={ 2)MEin £f2nd accessd P ~ = i . = =
if“mmi—_actmi: Immi_write (L= XF581E, 7 RLX, 54 b5 —45)
d¢'“""i—i°”e s Immi_read (L= X Z58E1E, 77 RLX)
- olse begin! LR FHEHIFPMAL SRS, PCSL SRS (CHNNTED. PMALSZHAD
opgrread [ P4, 57064 Jg ez B4 2 PRES col 7O ZDBARPMA". PCSLZRINDT I ADBEFPCS" EE#MULET .
end! 4 ;> —4(EImmi_wdata_ohSHHENET . J— RF—4 (Emmi_rdata_valid_oh"
I *| Highd%+ =>2 Tlmmi_rdata_on'SHEHENET.
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LMMINDO PR &5 EEENET. TDHE. MPCSDReadyfSS (mpcs_ready_i) MHighlCiRBDEFOEICEEEBIEL. TS5—HD> MEERNIC

mAHEUET .

H pcs_8b10b.v

156.25MHzU J 7 L >200Y Ih51.5625GbpsD> U PN T —HEERT DMPCSES 1—)ITT . 7’0 MIJLEUTGeneric 8B10BHEIRENTVETH,
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TJ7>2023>3Z1—>3>%FMT BIC(E. ModelSim Lattice EditionZ{EAULET .
S Za1L—> 3 >YEAEICinit.do I 7 IILVADU TDFT « LU NUEEEZI1I—Y—BIEDsim I A I SIDI\R(CEETIHENSDET,
Init.do 7 71 JUIEsim T A LA DR(CIFMETNTNE T,

sim Bl - 4
Tl Directry definitiond
| tb Bl - ; ———————— ; —————— } ——————————————————— ; ———————————————————— } ————— +
9)set WORK DIR "C:/Projects/Others/CertusPro-N¥ Serdes/loopback PREST revdl/sin™t
work |__— 10set SRC TWORK TTR7..7sourcer
init.do 11 [set IPcat SRC $WORK_DIR/../project/pcs_8hilkh/rils
12 [set TB $WORK_DIR/thi

Model SimZ#2E)1#%. Tools > Tcl > Execute Macro h\Sinit.do 7 71 )L ZiREUFE T .

™ ModelSim Lattice FPGA Edition 2021.4
File Edit View Compile Simulate Add Source | Tools | Layout Bookmarks Window Help

- bl DY TR | @ WevebmComae b H @ 4 me TR 00 554
sRERR|| tat 3-8 o [ ]| e riconams

Functional Coverage »

@sim - Default + & x| a Toggle Coverage 3 H & x| c:mmﬂ

*|Instance |Design unit [Design unit| |w[ff ~ Coverage Save... 73532100 £3 4 Lnz
=+uf top_tf top_tf Module Coverage Report 'K Internal €1
+ 8 GSR_INST GSR Module Coverage Configuration » SRS RtES] 5
+- 8 uuT top Module Garbage Collector L3 Internal 23

& #ASSIGN=61 top_tf Process Breakpaints... L Internal f: T
o) #ASSIGN#62  top_tf Process Dataset Sniapshot... Internal zé

o #INITIAL#72 top_tf Process B —— Internal &7 -
P #INITIALET?  top_tF Process Trace Internal &
o) #ASSIGN=32 top_tf Process 1'(‘]7 — : 69

o) FASSIGN=33 top_tf Process ! 70 L
& FINITIAL89  top_tf Process Widcard Filter... Net Internal 71

(# std std VIPackage Edit Preferences... I Internal 92 B
Ig Zysim_capadity # Capacity 4 ext_refdk ... Internal 73
74

75 r
76

L ]

Init.doDIRESE. doTFAITDIZ1L—>3 VEFMICDVWTIE, ITFTDOR—SD [ModelSim Lattice Edition DO ¥4 0 1—Y—hHA K] &
sRUTLLEZL.

https://www.macnica.co.jp/business/semiconductor/articles/lattice/132003/
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m Ut v MiEBR~PRBS7 Generator/Checker&%h{t
£ ftop_tFUUTfu_lmmi_init_ctrlimmi_ck_i I I e (s e ey oy oy By By B
N N I

ctrlfimmi_rdata_valid_i
ctrlfimmi_request_o

0x064DU — RF—4 ER

0x064(C0x417%ZE S b 0x0647 1) — I~ [ 7 T T T ¥ar oo

4. Jrop_tF/UUT/u_lmmi_init_ctrl/mmi_rdata_valid_o

resetnf#BR#Z(Cmpcs_rst_gen.vIC LD TEMETNIZImmi_resetn_ib'HighlC2B &, Immi_init_ctrl.vh\E){EERIELE T

F9I'PMA ControllerID7 RL X (offset) 0x064(c0x41%Z S MU. PRBS7 Generator/CheckerZBIMEUET . LZRFICIELLSA bEhizC L &R
I, ZRLRAX064HCHUTYU—RFPZIRRAZITV. 0x41DBU—RENZIZEEBERBULTVET . 7 RLRA0x064DFHICDWVWTIEATDFTO=HIL) —
MMRZRESEBUTLSEESV, & LAbitlEPMAL X F4Ei% or MPCSL X FFRIEHDIEIRT. 0x064[EPMAL X F 1A% Dreg64&L D ET,

Table A. 20. PRBS Control Register [reg64]

Field Name Access Width | Reset Description L] 8-bit width of write and read data.
7] | reserved RVD 1 b0 - e  O-bit address (offset), the highest bit is used to select register space.
6] prbs_chk RW 1 1'b0 PRBS pattern checker control.
o 1'bl-enabled. e offset[8] == 1'b1, MPCS register space
. * 100 disabled. e offset[8] == 1'b0, PMA register space
[5:4] reserved RSVD 2'h00 Internal usage.
[3:2] prbs_typ RW 2 2'b00 Defines the type of PRBS pattern which is applied
e 2'h11-PRBS31
e 2'b10-PRBS23
* 2'b01-PRBS11
e 2'b00 - PRBS7
[1] Ipbk_en RW 1 1'b0 Near-End loopback (serial loopback from Tx back to Rx)
control.
® 1'b1—the PMA is put in Near-End loopback.
e 1'b0—the PMA is not put in Near-End loopback.
[o] prbs_gen RW 1 1'b0o PRBS pattern transmission control
# 1'b1—starts the PRBS pattern transmission
e 1'b0 - not start the PRBS pattern transmission.
Note: This register can be reprogrammed any time but has functional impact on the functionality as it can configure the SerDes in
loopback or generate the PRBS pattern.
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B MPCS Ready ~ CDR Lock

4 Jtop_tffswap

“. ftop_tfUUT jsd0tp_o

4. Jtop_tFUUT jsd0tn_o

4 ftop_tFUUT/sdOrxp_i

4 Jtop_tFUUT fsdOrxn_i

4 ftop_tFUUTju_prbs_err_chk/mpcs_ready_i
4. ftop_tFUUTju_prbs_err_chk/prbs_err_rval_o (1)

.. jtop_tfUUTju_prbs_err_chk/prbs_err_cnt_o

4, ftop_tfJUUT/u_prbs_err s_err_rval_o #a ftop_tFUUT ju_prbs_err_chkfprbs_err_rval_o ]
34, Jtop_tFJUUT/u_prbs_err_chkfprbs_err_cnt_o B“s Jtop_tfUUT/u_prbs_err_chkfprbs_err_nt_o 00

MPCSh’ReadyRREIC/RD /=1, prbs_err_chk.vil’PRBS Checker®IT S —HD > MEDEMMRFRHH U ZMABULET . HidHURELIES<(ECcorRMOY o
ULTULWRWNREDRE, YU—RF—HEUTCDRYZ>OY V&R IOXFFERUET . PRBS Checker®IS—HD > MRAMEIXOXFELIRDTEH D, 0xFFIECDR
7oOvoERIFHINRI—-—REUVTRAEESNTWVWE Y. CORPOVIUERIIIS—HU> MEKox00ZERLUTWET .

Table A. 21. PRBS Error Counter Register [reg65]
Field Name Access Width | Reset Description

[7:0] prbs_errcnt RO 8 8'h00 Reports the number of PRBS error detected when the
PRBS test is applied. This register is automatically cleared
when the prbs_chk bit gets cleared. The PRBS error
counter saturates at 254 errors, the 255-count value
corresponding to an error code where the CDR PLL is not
locked to incoming data. In case of such error code
detected, the PRBS test must either wait for longer time
for CDR PLL to synchronize on input data before enabling
PRBS checker, or simply times out reporting that no data is
received at all. Note that the PRBS error counter logic is
also with count error, when the PRBS invariant (all zero
value) is obtained, considering input data as error data.
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H Bit Error Insertion

4 [top_tffswap

4., Jtop_tFULTsd0bep_o

4. [top_tFUUT/sd0bi_o

£ [top_tFUUT fsdOrxp_i

£ ftop_tfUUT/sd0rxn_i

£ [top_tFUUTu_prbs_err_chk/mpcs_ready i

4, [top_tfUUTju_prbs_err_chk/prbs_err_rval_o
. Jtop_tFUUT ju_prbs_err_chk/prbs_err_ont_o

“., Jtop_tfUUT fu_prbs_err_c s_err_rval_o 4. Jtop_tffuUTju_prbs_err_chkfprbs_err_rval_o

B-“. jtop_tfUUTju_prbs_err_c s_err_cnt_o B“. ftop_tfUUT/u_prbs_err_chkfprbs_err_cnt_o

FFHAL DT AMIUFTIR. EY NIS—OHREDREHICIIL—TINY IS UFPINFT—HDEE T EZswapE WS ESTRESEBTWET,
swap{SShiLowH SHighlCEB L. S UPIFT—HDEETEEHNREET S EPRBS Checkerb'EY RIS—DhI> FERIBULET,
LETHEEREZO—EEHDHAEUTIS—HI> MoxESHU—REN, ROFHH U TRAEDOXFERY —RENTVWBZEERUTVWET.
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