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3. BLOCKRAM

e i +------ +------- tommmmm oo +o----- - +
| Site Type | Used | Fixed | Available | Util% |
o mm s m s +------ +------- +ommmm - mm - +------- +
| Block RAM Tile | 1843 | 0 | 3276 | 56.26 |
|  RAMB36/FIFO* | 1820 | 1| 3276 | 55.56

| FIFO36E2 only | 78 | | | |
| RAMB36E2 only | 1742 | | | |
|  RAMB18 | 46 | o | 6552 | 0.70 |
| RAMB18E2 only | 46 | | | |
Fom s m oo m oo +------ +------- tommmmmm oo +o------ +

tommmmm - m - +o---mm-- +om-mmm- - Fommmmmmmm - el R tommmmmm - m - +------- +------ +
| SLR Index | CLBs | (%)CLBs | Total LUTs | Memory LUTs | (%)Total LUTs | Registers | BRAMs | DSPs |
+-mmmm - +-—m--—- +-mm-mmm - i i tommmm - m - m - Fommmmm s mm - B i - +------ +
| SLR2 | 40109 | 89.61 | 167520 | 156 | 46.78 | 327600 | 512 | 0 |
| SLR1 | 42649 | 95.28 | 205484 | 2297 | 57.38 | 355918 | 434 | 0 |
| SLRO | 35379 | 97.62 | 163188 | 24 | 56.29 | 313392 | 897 | 0 |
tommmmm - m - +o---mm-- +om-mmm- - Fommmmmmmm - el R tommmmmm - m - +------- +------ +
| Total | 118137 | | 536192 | 2477 | | 996910 | 1843 | 0 |
+-mmmm - +-—m--—- +-mm-mmm - i i tommmm - m - m - Fommmmm s mm - B i - +------ +
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8 XILINX@ FIE: RIOIE

o LUT
. A

o BAIAAEEE LUT(SRL)

o HYEMAZRE LUT 1AK%

«  DSP48 Z%ifies

SR EBEAME A 2 fem Rk, SR Rt RIER R TR WIRIERES FRE S AL, ST AR
FIRSE F, FTRERHEWT H— N E RAM, T RS HE T 80T 29 7 2%

FEIIE BB B AL FiR S oP AL, AT REIE IR AT A7 88 A0 BLAE slice iR DSP B L. fERSRAEHLLL R AEHEHIL T,
R VUG G . SRDIFENVERE B 2 B R . ERZHIFL T, XMIPERE. SIS SR A
THFEA LI .

M ERIRYRTE AL E
R IBBIHR G I AR B AL/ ERAS S (GSR). TERPFRLE AR, %05 B4 AR RL L e BT A WGP S0 TE (T £

WRARSREYIIARES, WOABFE B P BCERME . fERZHUE DL T, BRIMENE. FDSE A1 FDPE JRiE &S, BN
B 1. B FAAASERCE S RINR AT CAPRES . RIS 2 EMCA I AN 88 1F 9 5 4 )R ARG .

FER B 2RV P AW v T FE B R AL, AT R AL, KREZHF T, fEfEhl e bR R E R AL
AR PR IE W 1217 IR SR B AR Ll AR EE AL PRI A ik

o PRI AL IR S R SR

S T "R A e PR A RN S 6=

o I ALBRARHIIN P .

© MIMEVFZE0LT RE WK LIRTIHERE . 4/ i AL AR AN BRI E

C) B PR AR, Sl 1 R B U R IE W8T . R E 7 EAEOL R, DI20K A g i D BR
NI,

A5 FH D RE 017 LN RERS F R LA T2 15 75 ZE R AL

XA G AL D RERIE R, (ELEHE I T SHZ M) FPGA BHIRTT T BAT 5 i i R
e LA EREZ AL F R IR, N TSI RERI RS R, NAEERILLFHEK, .
< ZORINTIRE

« PEREZDK
o RJFHEMFBLR
< Tt

RFEMSERSEN
MR AL, RRBEUARRFB AL 5B, R R A .

o [FPEAIR] DLE BT 3] FPGA #HF 224 i) 5 2 BHE ot

o PR EE AR, BT A 2R FPGA M F AR SR B/ E A A R P EUE A, A
IR EAL AN IE RN TSR o X AMEAE AR AR ). )RR A, BAEHENREARE L,
Hi T ZHERANEAE Tt BT A as o, WP,

o EEHRDEAN, S ERD RS AU E .

o (R EECRE LR AAT R RIS IL R, (R R AL RE G SN 23 i S ) 4R A RS . U SRAEAT JR) BE n B4R
(¥) slice A BUAAACA NI AL, AT LA R 5 A7 BT WS 1% 25 A7 28 IO B B A b o R P DATE 5 220 4 /N 2
GERE, PRTVEL, AT SEIL R G K3 Ho A S pE = ) P e
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8 XILINX@ FIE: RIOIE

o PENVRFEZEIANE, DR IEREN B . W IERMEN FAR T, FREA A E

o HEEAEIEERET, HREEMNEE SRR Y RAM,. LUTRAM. LK SRL A8 N A RN, 7 LIS [R5
=X

+  DSP48 Flitk RAM %5873 SR RNk (0w A7 28 o AFIR L FILD R AL, 45 BRSO AR R I AF A7 ook B 57
DAL, ARER X LA 7745 ELIEHE T PR L erp, B SiE il h BE S+

EgmImsf 1: FEFESFLEN

PL R 738 B 7 A B )25 A 0 25 A7 28 T ) 5 ) DSP %RV R s i M. K 3-2 i BA b E A
TIK LR AT 28T DSP48 [¥) 16x16 {7 3feikas. Zi& Al F W G A8 E NN, DL — NN (725 A1 32
AN LUT2 (Athhrid) Sk DSP %t FiSBE 67 (DSPA8 P Zifiadfiife, (HARERIEN) . X FEHAIMY 65
ZAAFER AN 32 AN LUT, [FIRS DSP48 Fit & A (AREG/BREG =0, MREG=0, PREG=1).

din0_diy1_reg[0] din0_dly2_reg[0]
C
clk[—> e .
—{cE 9 - Q dout0
) et 0 i | D A[29:0] 9
din0[15:0]> > D i — . dout[0]_INST_0 .
5eE FDCE C-J_K .f__ ?1] 0 ={rdout[31:0]
I ]
din1_dly2_reg[0] DSP48E2 ! LT
—_ ]
din1_dlyl_reg[0] c douf[31LINST O i1 |
—cE 1
c ar ¢ |
e —ce L !
o : "0
din1[15:0][====== ¥ FDCE )
FDCE FDCE

3-2: HTAFLEMNRKETHFRRER

WREHTR, B G A e X, ek asiiK o Aas il FE 2 AL, A WE R LART LRI DSP48 P35
%717 7% (AREG/BREG=1, MREG=1, PREG=1).

always @ (posedge clk or posedge rst) begin $ always @ (posedge clk) begin

if (rst) begin if (rst) begin

din0_dlyl <= 1&6'h0; din0_dlyl <= 1l&é"h0;
din0 dly2 <= 16'h0; din0_dly2 <= 16"h0;
dinl dlyl <= 1&'h0; dinl dlyl <= 1l&"h0;
dinl dly2 <= 1&'h0; dinl_dly2 <= 16"h0;
dout <= 32'h0; dout <= 32'h0;

end else begin end else begin
din0_dlyl <= din0; din0_dlyl <= din0;
din0 dly2 <= din0 dlyl; din0_dly2 «= din0_dlyl;
dinl dlyl <= dinl; dinl_dlyl <= dinl;
dinl dly2 <= dinl dlyl; dinl_dly2 <= dinl dlyl;
dout <= din0_dly2 * dinl_dlwv2; dout <= din0_dly2 * dinl dly2:

end end

end end

3-3: MR LIRS EMERARLEN
BT T IR T DSPA8 WAL A f74%, itV BEAI D3RIk B fie

A T
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8 XILINX@ FIE: RIOIE

SRR 2: RSEMF LR
BRPTA, T RIFBUA ) DSP JRIERFE, 0T )7 7T LU S5 SO R 5 SR B R S

st D SL=N/A, FO=96
SL=N/A, FO=96 din0_dly2_reg[15:0
din0_dly1_regl15:0] in. dly2.regl15:01
9 ST O SL=N/A, FO=1
dk [ M'_ NIAFO=0, ¢ qUllstonia.Fo-1 SLeNJA, FO=1] Q :
din0[15:0]> ] LoNjA, F0=96
RTL_REG SYNC dout reg[31:0]
RTL_REG_SYNC stna, ro-0s| KT
doutoi syl Qe dout[31:0]
SL=N/A, F0=96 " . SL=NjA FO=1 10[15-0 -
dinl_dlyl_reg[15:0] Ld'hn/? qul ’2" reg[15:0] 5] O[31:0] SL-N/A, FO-1
I ! - SL=N/A, FO=1
snmromss ST Ty I ¥ RTL_REG SYNC
= = —NJA, FO= =NJA, FO=! _ _ RTL_MULT
din1[15 OID SLNATOLn Q I sconn o1l SL=N7A, FO=1
RTL_REG_SYNC
- - RTL_REG_SYNC

Bl 3-4: HHERKESFERNRER (AHELD
FEIXANHEE Y, DSP48 J5iE A AAT DSP JEiEMFTAR/K /-4 (AREG/BREG=1, MREG=1, PREG=1) AT,
5 IS SEILE A R T 58 — A a4 1K R AU R
o IREEVEUEREA
o FEUFMPERRATSEARY TIFE
o BRI AL
AN, B AN IS ST B R EA
X IHBR HOL X AS = & A 2 o) @
DRARIG LR AR, EREEFEHPNREA SRR, metlgn. fl, FTEZERT ZA0K

L, TADVOKKGAEN 7 RPRAL. W FHKE IR F &AL AR AR R R I TFUOK R Z AL 1F, 5
A GO (rst IR .

always@ (posedge clk or posedge rst)

begin
if(rst)
begin
//din_dlyl <= 16'b0; oo . .o . oo .
//din_dly2 <= 16'bB;
dout <= 16'b0; CE O CE CLR
end | D> ewess || |Dewess | [ | ewese
else
begin

din_dlyl == din;

din_dly2 <= din_dlyl;

dout == din_dly2;
end

end

3-5: AEMFHIERBELARD
W EPTR, EREM I RETER AR PN FZEEE, M TR, BT IEE AR,
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8 XILINX@ FIE: RIOIE

always@(posedge clk)

begin
din_dlyl == din;
din_dly2 == din_dlyl;
end

always@(posedge clk or posedge rst)

begin
if(rst)
dout == 16'dO;
else
dout == din_dly2;
end

3-6: AEMNMAEMNFEFRRMIEFIED
O R MERIEAIN, B ORFE 15 ) T AT A A as R AL

B e {5 e
WUERIERAE, I PP REREDS B 25 MU BRAR R GE DA, RIS X T AR Bk BE PRI REMAAR /)N o (ELR B SRAS T A 1t ok T B i
A REIE R T A5 R

o AR

o EERN

« UREETE

< PERENEE

FEVF 2 A8 RIR R MR AT, R I Bl BE 7T e 2 S B SR BOR A 1 B 2R AL
BERTHhERE

WRAE RGP g 5 A e BEAATER), FUARCIEER i RE . HEMTI B AERE Y H IR AT S IR 2, REIR S
—AME. INFXRFHERITIRE, XA AR A B HRAFEELT, BARMRFEARSER L, Hin
T SRR BB BOE R F S (RDAESIRE 18000 KMz (RMER else 7)) .

FERZHLITT R, RAIERAONZEE, R Al e iae. AdGMEE48, R RS LT S,

RTINS BRERES 5, OrdF EIRIVERJE—ME, AT PRRIIRE . FEACHTIRAS W R IEWT 1 =5 A7 a8 B i b, bt
RES AR B, RO E 2 st o . (RNERBRREAET 5, SRR THE, prilgltfig.

S RIFE M ERERI S/

FE3R R B FPGA 231, Frf #rAras N B L/ R AL DI RE IS 3w T e i g, AR 7ob B A/ B ANE =2 FP B AL/
Sf#Rintt. NIUSRELR, FRBEVAEFRDRPE if/else G50, N—EAAEMNPER QA LEMHERD
Z R B/ R AT P I B AR R AT g = o R AL AR AR, BT EE 22,

N T A R E R, ES B

EHGERIMEEHIER/EER

ST LU MR 4 75 2 B DIRECT _RESET/DIRECT _ENABLE/EXTRACT RESET/EXTRACT _ENABLE J& 1 i o i) 425 ] 2% 42 e
I, DAALERSS 5 S5 R I35 i 28 4R I LA

M ERERE A/ AR, MRS TEE T H -control _set _opt threshold AR EMRERN, @it
CE/R/S 5B LR GO EME, BRI T BME, @id D 5B Gl @@t . BIABEN:
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8 XILINX® $3T: RITEIE

o T R 4

«  UltraScale #$f: 2

{8 F DIRECT_ENABLE %1 DIRECT_RESET

TAE R AR AR, ARET LK R R TR S R/ EAAE S IS, (HIE SR 2R &8 A CE/R 51,

FE B, [EREE S (en) NS Mk ds Bo BRI, ZR& 5194 en 5 5224 FORE/D 5. 15, CE
SRR 2 1.

module test
(

input clk,
input en,
input din, o B o JBE BTG dout reg
output reg dout L -l L -l Rl
) P ’ D Tﬂ Tﬁ; -l dout OBUF_inst
' fo=2 Fo=2 I~ 0 F0=1
din_IBUF._inst douti 1 oy @ L~ D dout

always@(posedge clk) dinD—"2L M 0 F0-1 -1y R-lly OBUF
begin [ sl 01

if(en) IBUF Il 0 R

I F=2
begin en_IBUF _inst —2 =
dout <= din; e [—orLins, 0 fon 1]

s TBUF
end
endmodule

3-7: ERBERFIZERNHEREITIRITSIH

EEMLERIAAT N, WA DIRECT_ENABLE JEE. filtn, FEER T W@t DIRECT_ENABLE J& M3 in 2 11/
E 5 RIGHERAES (en) EFIZ A3 1) CE 5.

module test
(
input clk,

(* direct_enable = "true” *) input en, cIk_IBUF inst clk_IBUF _BUFG._inst
input din . D> Fo=1 I~ 0 Fo-1 Fo=1 [P~ 0f0-1
: 1 17
output reg dout T8UF BUFC dout_reg
. en_IBUF_inst L fOle
01 I 07001 f01 dout_OBUF_inst
always@ (posedge clk) i, .~ 3 QFD—I Fo=1 I OF0-1 D dout
begin BUF oty o
:f (en) din_IBUF_inst ol
egin ' F0=1 P 0 F0m1
dout <= din; din [ FDRE
end IBUF =
end
endmodule

[&] 3-8: {#F direct_enable SEIRE FIRT$h{sE&E
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8 XILINX® $3T: RITEIE

FEER T RTLAU, Hrh global_rst 8l int_rst AlLAE L frds. BRINEOL T, P AW 21248 A2 5]
FEIHE -

module test (

input clk,

input global_rst, UMt CBF BT st torteg. gl
inpl.lt [ l : 0] COI"I‘F, & et i, Doy el |?D-u:

. 5 BF FG — "
input din, ' i A
output reg dout Y oY S —=y

) (4

)i

reg [1:0] conf_reg;

s - cond JIBUF]Y]_inst
assign int_rst = Eecom‘_reg_: é L

always@(posedge clk) L

begin , i
conf_reg <= conf; "D e
if(global_rst || int_rst) , o et ||

dout <= 1'bO; " 1’ B
else
dout == din;
end
endmodule

3-9: B HEBFEERFNSNEMFNF

T LA AT DIRECT_RESET J& P fi g 46 2 35 A s EALS M A5 5. flfn, RIS T anfe il DIRECT_RESET
JEYEAUK global rst {55 EERIA (72 FDRE/R 51, ¥ int_rst {55 #4EF2 41 FDRE/D HEJE .

nodule test |
input clk,
(* direct_reset = "true” *) input global_rst,
input [1:0] conf,
input din,
output reg dout N B IR BURG -|-
| BUF

cont_mg_reglll

FC
conl BURDL inst
cenfl 0D et e, D i0mt

o

reg [1:0] conf_reg;

assign int_rst = &conf_reg; é
conf, BUA1Linst
) 1'-i{> 0t

always@(posedge clk)

. IBUF
begin
conf_reg <= conf;
if(global_rst || int_rst) dn > T
dout <= 1'D0; global 310 fos I D e
else BuF
dout <= din;
end
enduodule

3-10: f#F DIRECT_RESET BHEMET A ENMLS I A E

FZ A M= 5| IHERI 23R 5 B

FEOIHTRBEBRARING, AT BE 2 A B LAR ) 51 NS R 2 B AR . BRI T IR ML Bk AR, DABAE 2 5 A — M7 AR 12 15
HEABHE B, AP AR, BInBsNE R . BT ARG > LUT I 2 FF i D SN Bk, f£4
SEARFZHRZ RSO T, 2] D 5UAEARRISER LEE) CE/R/S S o LR g ions 4] 158 B A g 32 4 A A ] 5] BRI IR B 27
s B0 51 .
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8 XILINX® F3T: RITHIE

FELUR7RBI,  dout_reg [0] U RESI MIRAT 2 MEWMZ, Hdasl ARG 0 MERZ. EXMHIL T, Midk RTL S0
i dout A A7 a4 5E L P EXTRACT_ENABLE JE I E N "no”, W LUK REZAEFE 25 D S, st /7.

-{-ouute test Critical Path

input clk,
input [9:0] en,

s ) dout[7].i_1
input [7:0] din, =

dout_reg[0]

en_reg_reg[4] =10
output reg [7:0] dout - Fo=1} f0=26|
)i o dout(7].i_2 e ofe=t - -Sce Fo=1
CE Qffe=1  fo-1 Fo=1)5 Fo=1] Q
wire en_tmp; e ) FO=1 Fo=1) , FO=26]
reg [7:0] din_reg; ro=2tip FO=1 Fo=1) §
reg [9:0] en_reg; FDRE FO=1 LUTE FORE
: — ) Fo= din_reg_reg([0]
assign en_tmp = &en_reg; A
Fo=26]
always@(posedge clk) FO=18-p roet
begin Fo=1/5 Q
en_reg == en; Fo=26l;
din_reg == din;
if(en_tmp) FDRE
dout == din_reg;
end
endmodule

[ 3-11: HEFHJ|VITHISIM (EEE) MIRFIRELER
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& XILINX.

PL R 79 S50 0An] 3 35 41 R0 VE e 32 4 oK e B AR i BB B A% . IO B A ISR B 2 N2 RZ /) D 51,
fE T L ¥ EXTRACT_ENABLE JE M5 B A no" RECHUAH R E5 M . W75 T 58 24 ¢ EXTRACT_ENABLE JE 1S

B, £l (Vivado Design Suite I/ fa/: 454 ) (UGI01) (=M 18],

module test

(

input clk,

input [9:0] en,
input [7:0] din,

)i

wire en_tmp;
reg [7:0] din_reg;

output reg [7:0] dout

FIE: ®WIHEE

Critical Path

reg [9:0] en_reqg; enJngEQS]
(* KEEP = "true* *) reg [7:0] dout_nxt; m-m>c T

Can en tm on re FO=26| . douﬂt_nxl_inferred_i_g -~
assign = £ ; — Fo-1 FO=1 : i "

9 _tmp = Len_reg . Q 10 dout_nxt_inferred_i_8 N

- FO=1 FO=2 FO=26

always@* m-@ﬂ 1
begin Fo=1)5 offo=8_ FO-8) offo=t FO=1)n

dout_nxt = dout; FDRE FO=ly FO=8| FO=2610

if(en_tmp) Fo-1y, Fo=1|

dout_nxt = din_reqg; FO=1
end =I5 LUT4 =
LUT6

always@(posedge clk)

begin
en_reg == en;
din_reg <= din;

dout == dout_nxt;
end

endmodule

&S EHIRIT

B 3-12: FHEFBESIMOIGFIRELER (RIEFERERERD

- RAERBHIERE2RELL.

o BERRPERIES.

o DRERIRSBP. fEREMEALE S AME— B
o PR EMAME ARG B[F A A7 Aot
o WMRWLFERDEAL, MBS RD RO REEFD
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8 XILINX@ EIE: WG
ZIRHERER

T AR R 25 I U B S AF R Lo N5 ) SR P BT X G R B SR BE R . A AIZ R el R RAE X BT Dl g
ITgmAgis, NFRE R AR RO REPE SRR AR AR, TR U R S AR (TR A ) R

I TH] AR S E B 0 B 2 SR S S e A B T SR A R o

o MR T WAL WIENINGE, — e B EE, i B AR AN A —A> LUT (R 8 firt5 8 Al hnft
8 N AR HIRE AL E ) o AE = AN B — D INERR I SE R 5 51— ME AR H (8 A 2 77 3 B0 00 T~ A
oy, SE=AARMATAE A LUT (BD 8 7. 8 f7. 8 fiAHMM A 8 A arfraS FAHICHYREAI ) .

AR AR L R LA AN, AT AR BRI e B A A7 A DL SR =B, TR 5 ) o FH 2080

o —MRIRIEEN G SE DSP B, ALTEANE 18x25 (FE UltraScale #3fFH04 18x27) HIFF 5 A1 s £ 54> DSP He. 4377
A RS AR afeik AT A 21— A LA B ¥ DSP B DSP He N FiA Rtk 2 Ak B

& L HEWT B DSP Herb BRI K itk REAE BB R T RE AR R ThFE . TERRTRIL A, BISRHEAT =2
TR ERAL T SEI AR I ST . S AT T It ZE (clock-to-out) FIThEER:E . RIRHIMAK LAY (—BLRZ) Tl
i RIS PR R R, BEnIX S () ThEE, A DSP A iR K & SR A7 A RS IF o
o IRIEN 16 ALEEE EER AP SRL B LS B —A LUT, &Ik 32 ALAES SRL tHA] DA S ) — 4> LUT .
o STHZARILA 2ARE MUX AR
4 % 1§ MUX (4-to-1 MUX) AT SEELE 54 LUT H, A — DN ZE)E .
8 % 1 ) MUX (8-to-1 MUX) A SEEAERE AN LUT Al—AN MUXF7 @b, s2hr EASR R4 —AN85 (LUT) 2.
16 i% 1 f) MUX (16-to-1 MUX) R SZHLAE YA LUT K& —A> MUXF7 F1 MUXF8 d4F41 &, sbr bika HrsA4
—AMBHR (LUT) 2.

# LUT. MUXF7 Fl MUXF8 A& 7E[F— CLB/slice £5#H, oA MIH A BB RAK. KX B2l A T & R A — AN
BE. THRX AT EFhE R, WEhTEEhEN Mg, wE A A5EM%E.

X FEEET S, 584 E A Ao B AT ME— (R A B MR HCE,  wlad B T AT RESEEL LUT S A2 42 4
B, ok, 6 MEUSANEURF AL E - NEH)E . B BRI EHRZE T VE R ZIL 36 M. (HSZPR EANE
BZRZMUAEE 20 M. —BORUIRMASRRE, ZESNAMER, BAHER LUT MZEZ 0L .

ﬁ BN AR BT AR DO A BT R s AR i s A, AT A B e A . XA S AR
PRl st e SR ELB B iE MR A A LE, SERESR LIRS R .

HEHT RAM F1 ROM
AU 2 M5 % E RAM A1 ROM. &:Fh 5 E#0E & B IR 2 .
o el
8k
LI
G T 5 132 A0 B A
EE:R@ =11
PLig {5 B
A

ANREVT A T A T RAM B B
A REF A AN AR 45
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8 XILINX@ FIE: RIOIE

TR —ARE A RAF ISR, DI BCR L T77%:, BRARA SR E RS, B0 AR S RAETERE . LAz
IR EAS Nl .t R AR SN, R e Tk,

EHERT RAM I, 78R Bzl Vivado T EARHLA HDL Bk . IR SOk, i R 5 A1 4% RAM HEr ik
FRANKN W, ROERAE . 352 4 Vivado Design Suite HDL B4R "

FER BB H AT (XPM)
et
A LE SR R B R A 2 (AR
HIE A H
SRR T
HJ Y QoR

i
(L 3HF XPM 3757

XPM 23 T AN RE A o4 Py 6] 52 MR FOHEBBT R 2 6070 ERIItE, AT AT DARAIE QoR, 3 LT LA S R bRk HEWT 15 A I I AE
BRIEHERT A SR TR T RERS . 38 R B BUE U XPM.

R S compile simlib ZWFEIFEER, XPM & HZNREF. Wi TMELER, 20 (Vivado Design
Suite FF#erd: ZHETI) (UGI00) [ 14].

HHE5pik RAM JRiE
et

X SEBLTT G4 e iz AR
RE VT 1) B AR 2% T e

A
IR I 2=
DHREFTFH B TUKEBE, A AR

IP H AL IP &£

e
TEREH] 2 A AR — e SR A AL i 45 R
e L1

Y

RIS RS f 12
HEAI

SKH RAM B 2% 8 FERI M BEE 3R
TR T, TR T SR PE R A TR 3

fi & B 273 A X RAM

RAM A LA7E & FH RAM B F1 734 20 RAM [ LUT W SEBL. ANR] G R SR SR IR 4%, [R)INY I < 7™ B M 5 i 42
HEFITIHE
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8 XILINX@ FIE: RIOIE

Bk RAM R OURIE R M BREFEbRE . A 64 GOVRIEIAE i 3 FFS] M SSHLCE LUTRAM v, LR IRREE
i 32 B MBS ONREAS LUT 19 2 i, JREEAE] 64 RIROWUH AR LUT i1 1 . VRIESERHS RAM AL AT FH B A1
LEe T AMME, tATsZHI/E LUTRAM

IREZERRL 256 A fA7 il o 51— R SRR BRAFA 25 b € R A8 FPGA B30 REMS R Hb LA 2 o 5 R TR FE 2L 5 WAL 12K
Meglo F7 G ZEAGRIZ SO E, A RE T AR ACRD Hh S RUSEAT il 45 I 510 75 W BT ) B RAME (R 350 5 454

o R UK Z A AR A

RGBT ORI i R UK R A A A, IR @ BT AT e vh AR ot A A7 2o X AT BLEAE B RAM (YIS B
WP A AMEINEE — AN a7 as A ab, O 58 RAM B A7 3 EL,  slice f b A7 a FLAT SEBR (0 I Sk i L
WP AP A7 8 ISR BUEIR y 3. FEHEWTIZLEZF 248, ENIREL RAM BEFI 77 AAFAE THFAE R . X
FEE T TR RAM fai i 27 77 a4 & O 2 G

o SERENTUKZ FR A A
2 RAM AR K HFBRGT 2V 22 RGN, e AITRT AR B 24 K AR L X, 3R] g 5 S50 ik A ) 2 b FX) R g 1)

Ao 2 JBAE A X B A5 5 2 )5 AT RAM Z RIS I — DS a7 A7 2 O 1t — DRI e, W) 1R AR A
phys_opt_design KEHIHF 7S, ToIEHE K75 17745 K5 R SE 25 5 1.

RBFLEIR RAM Bt 55 2 RS HERT
DRI 930 A2 DRI (R 5061 A0k, BT AR RSB, A7 G it 25 A7 A5 A E S 2P . 47 PR A 00 ST

Bt RAM faith 2r 7 a5 — AR AR _EAAE RSN A A7 e, B8 AN UL A A7 B EAE i SRR T EBTIN P
HREAE ] Him  RAM. 1R BT«

clk ] dout_reg_reg[lS:_O_]
= C
fem.reg Q : » dout_reg[15:0]
. D
L WCLK read_reg_reg[lS._O_]
we [ >——we2 L.c p———
Q RTL_REG
rd_addr[9:0) [_y———=arA1[9:0] RO1[15:0] D
wr_addr{9:0] D—wnz[g:o]
dinf 15:0] [_)————aqwD2[15:0] RTL_REG
RTL_RAM

3-13: BEAFIMYILFFRA RAM 5 AT IR RAM i tH 5 77 25 AU HERT
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& XILINX.

addra_r_reg[9:0]

k[ >

C

addra[9:0] D—l

D

$F3I3E: Bit6E

ram_data_reg[15:0]

T

RTL_REG

RAM_reg

weaD

dina[lS:O}I >

WCLK

WE2

RA1[9:0] RO1[15:0]

WA2[9:0]

WD2[15:0)

RTL_RAM

530 O S 8 T DA Lk 42 58

RESRMRESFRELNSHEE
S AR RAM IR, SR 17 it 2 BE 0 O KR At 36 B £ A0 Lo JSGAE T PRI AT 1 B

& 3-14: fEHbiEFHFFEER Z 1R RAM #LE

: >d0utb[15:0]

addr_reg_reg[9:0]
clk [ g foes
addr[9:0][> e
RTL_REC RAM_reg
- omwrl ey dout0_reg[31:0]
so- fa-107] dout[31:0]_OBUF_inst
we [ : :”2 coe1 UUI'JA 0=1 00
Zlpalienl  RO1(3L0)E dout_reql3 1:0] Fomael Fim:
: — fo- I—| > dout[31:0]
2 i 2(9:01 f0-107] e OBUF [31:01
dinf31:0 e do ut0[3 1:0]_OBUF_inst
RTL_RAM RTL_REC FOm1 i~ O FO=1
RTL_REG doutoo_i L dowmoE o)
dino[1s:0] > F0-1 1B[15:0) on Lol som dout1_reg[31:0] OBUF
din1[15:0] > oz s olf FO=107] do ut1[31:0]_OBUF_inst
RTLMULT FO-3lp — 0o, 0 f0oL [ dout1[31:0]
din2[31:0] =
B dout10.i OBUF
O=32 1[31:00 O FOm3z RTL_REG
MEDUCTIDNJ\LD

3-15: S ERFHETIELR RAM i 77 22 HERT

wE SRR A LNENES
AR EAP U], U RAM I 0T DLAVEAL00, SO0 BURIFBHG, MEAS 1t 25 17 ST 5] RAM STk,

Spob AR A7 A AN HE T RAM JE 0. IRAh, B E S HAEE AN 0.

T R RAM A H 2 17 4% AR L8 B 17 7 36 G P 7 £«
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& XILINX.

addr_reg_reg[9:0]
clk [ :?-15 alfffa-
addr[3:0]> 2=
RTL_REG
RAM
rst [ o -reg
PO WELK
we [ :""1 WE2
2l Rad(e]  RO3I1A]
S wazieo]
din[31:0) > 2 WDz[31:0]

F =1

s3] T
3

FO=1 Q

D=3z
dout_reg(31:0]
LR

FOm L

dout[31:0]_0BUF_ inst

O rim1

Fo=1 | [~

$F3I3E: Bit6E

RTL_RAM

D

RTL_REG_ASYNC

OBUF

3-16: BN/ FRHESFEFR LNEQ

KEFERTHRIREN

TR AT A B, £ FIAREIF, BTk EAARm e, bz 8 AR Emn T a s
He RAM i, &5 SRR R %A T A A7 a3k RAM (DOA_REG F11 DOB_REG % & N'0") »

clk [~

addr_en[_>

addr_reg_reg[9:0]
FO=43

we[ -

addr_reg0_i
FO=111
0[9.0] FO=1
FO=310({9:0
RTL_ADD

FO=10

FO=1

RTL_REG

FO=43

RAM _reg

WCLK

FO=1|

din[31:0]>

FO=1|

JE1
FO=1

FO=1|

RAL[9:0] ROL[31:0]

T dout(31:0]

FO=1]

NA1[9:0]

& 3-17: %% RAM BREESEENR

FFiEESERET B UltraRAM 1R

UltraRAM & —A™ 4Kx72 WAEE, EHAEMA D, FHAAR S, EIEER L UltraScale+™ Z34Faf . 7Eix Lt
PR, BT RAM BRI AN, B EHE UltraRAM,

UltraRAM 1T BLAE RS I BE T RS LAUR J53

D1(31:0]

RTL_RAM

PAUFARS R 2R T XPM A4k, JFAE HDL 15 5 BEbR 4tk
READ_LATENCY e A7 a3 HEWTy UltraRAM 1) itk BE K OSBRSS 4

MEMORY PRIMITIVE = "ultra" & WIEHHERT N UltraRAM.
READ LATENCY JE XAEf# I H L AELE BITiK & S F 4 A E .

b B
VRE

dout_reg[31:0]
FO=43 dout[31:0]_OBUF _inst
F0=13 o FO=1 FO=11[~_ O FO=1
OBUF
RTL_REG
Bt

BOKRHIAF At e WU BIRCE VAT x SIS Z A UltraRAM FLCZL ERHT UltraRAM JE

FETREE, AT MEA s a2 SR RE . URAM F1m FER 2 AT BRIN BBy 8, JF BT A HYJ& % CASCADE_HEIGHT
HEAT R .

UltraFast & it 755536/
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[Crdout[31:0]

IRFELEGRHEWT UltraRAM, B 7E HDL N7 S B i E ram style = "ultra" B,
4L 3¢ R B XPM_MEMORY JRiE .
%14k, UltraRAM UNISIM J5iE .

FRH RIS MEMORY PRIMITIVE #l
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& XILINX.

BAZFIZ %) UltraRAM %8 4 22 [8] ) X 30 00

$F3I3E: Bit6E

« % UltraRAM JEFEAE T A B IRECF 000, TEZRMIZ AR .

« Z5 UltraRAM FEFEAEEES b HT A BEREPFRIK,  DLRGERR A — L iZ . T RE R EBUMUK A R RFF1E
Ao IXEIEIIG INEIGE R ARAEWTH . Vivado 2R #f 5 EUKX Lo 27 A7 45 H 3B 3 H] UltraRAM 1,

Kpm_memary_spram #

s Comman madule paraweters
.MEMORY_SIZE (8% [4096%721],

. MEMOFRY PRIMITIWE "ultra™y,
WENORT INLT T Il E"nune“i,

MEMORY_INIT_PARAM (™ 3,

LUSE_MEM_INIT o,
WBKEUP_TIME

LMESSAGE_CONTROL 07,

S Port A module parameters
JWRITE_DATA WIDTH_& (723,
LREAD_DATA_WIDTH_& (721,
CEYTE_WRITE_WIDTH & (723,
LADDE_WIDTH_A (157,
LREAD_RESET_WALUE_& (™0™},

L READ_LATENCY =]
mra !_HUBE 2, E"read_ﬁrst“)
T oEpm_memory_spram_inst o

s Common madule ports
.sleep (1'h07,

S5 Port A module ports

LClka (clkal,
.rsta (rstal,
LEna (enal,

. regcea (regceal,
Lnea (ead,
.addra (addra),
.dina (dinal,

Jdnjectsbiterra (1'h07,
Jinjectdhiterra (1'h03,

.douta (douta),
.shiterra o,
.dbiterra ]

N

("“disable_sleep™), /string:

Sepositive integer

sUstring: "awre”, "distriburedt, "hlock" or "ultra®;
Sletring, "hone® ar "wTilenames, mem”

SASTringG:

Slintegery 0,1

"disable slesp” or "wse_slegp_pinn®
Slintegery 0,1

sepasitive integer

SAnasitive integer

slinreger; 8, 9, or WRITE_DATA WIDTH A valus
Sepositive integer

SOsTring

SAnon-negative integer

sUstring: "weite _firstt, "rezd Firstt, "no_change”

Sedo not change
sodo et change

sodo et change
Sedo not change

3-18: 7E RTL {83 Hh#5E UltraRAM  (iE3E XPM)

R EIER] 32 Kx 72 AAFECE, JHEH A URAM. D 72 UltraRAM FIVERE,  SAZAEZUBCHE - In s £ /YR
IKER A Ao XA I G IR AR B RSB

W T AR SE 2 1E Vivado 475 HHEWT UltraRAM {5 5., 2 (Vivado Design Suite F P #8rd: ZE4) (UG901) [ R

18] L.

J9iE F DSP FNE ARHERTIHLT

FERIB 7 K5 FPGA 1) DSP HAEW AT Z AR I ThAE, WIE:

< RiE

o DAL
o B

< TR

L= Sliib ek
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8 XILINX@ FIE: RIOIE

DSP Bt —F B A L HAAF SR LKA TR, REAE FRAR BT S AR DRI 1 00 T SEBL s qT . 28 R B BGe e
F WL 5] DSPA8 Hh IS 58 4K ZAl, XA AT LAM I PITA IR e N 1 RS AR —#5h BHIR,  DhREh N G
I EALZAT, A R IEM U 2 — 55 L.

R B EAEP) DSPAS slice W Afas AL G AL TIRE, WA BEMIIRE. HULERARLE, Nid Gl sesfekas. mikds. it
KR B BT /£ DSPAS8 slice W SLELRZARREAT B ALY (FEMINE SROBOLT, EHREST D . sHh, d17T 1% DSP
slice {SCHFIRIE RAIRAE, N5t B SEE MBS P AR &7 AR S AL PERERTDhAE s R AR
it 4R,

VF% DSP Wit #iARH & R e R BN . B A AZAN, DAAEIRZ R IERThRE, DAE BT AU RE S F
AL GRS

DSPA8 HAdi AT 5 ARSI 5. FER A WAE HOL JEARS A AR AT SE RIS, DAE R TT & TR DI REIF ¢
Bl A RS o W RAERBS AE FEAT 5 M A, 278 T RABVFIRBERS M B0, (Bl TR S 2A 7S5 M
Fete, WRETCIE LI A M RN .

SR bR B S KRS, R R BB B AT VR, U LM ] DSPAS slice fFIUNNTE A% A1 5 i o
BIAAEAE AT FIR JESAS G DL R, AT AR IINE SR SUBORM KB IER &%, T AN ] 22 M DL RE (IIVESRHD
WNRGE XS FRUEB AT, AT LAV 3 & Uik it — Rz D e B & 2R DI LUT fil &k #5A1 DSP slice i (K%
KDL AT — R B S AD

AN FEAE AN, B 6 fa N LUT 224, (ERIRITR SR 2 S ANk — 2 B8, AT DL RO g s =fE N (A
+ B+ C= D)o XFAUTWAMRGAALZETI. A Ti’“j{%i&fa%??ﬁmﬁﬂ%ﬁb%ﬁilﬁo

FE T WRIX LT RE MRS b, BT AR ATEATIE MO R G, JFAARBLAE RTLARRS 2, AT AT 46 it SE B BE i
ANHE IR SR IT %o ERZHAFOLT, FRR B @R DSP Bl

WIFE T HRE 27 > DSP48 slice FFPERTHRE, DL UHTARYE A iR RERSFHZRENGELE, B3R (7 &5
DSP48E1 slice 455 ) (UG479) [ZHE 45] A1 (UltraScale 2244 DSP slice F 4555 ) (UG579) [ZHE 46].

B FFEs MR

— TS, B AR % LR 2 B A i w A B 5 S AFAE

o Bfhp

o HATHIA

o BIBEAM/EN

o [HFSENM/EN

[E20 /530 HAT S #

B B

HFATEOH TR

FER B FPGA Z5HiR (/i) SRLL6 Al SRL32 IR (JUMTE LUT ) o SCRFIGT P A 25 B EI R 8 2 SIS £ 5547
o [HRIXLETOI W SCHF A (LEFT) BAr#4E, H /O G5 8 RR:

o HFER

o HFEhEERE

o BRATHEUERIA

o HBATHUERTH

eAh, SRL AL T E A E e K Atk N (SRL16 (9 A3, A2. Al. AOHIN) . BAr s ik armr L2
5 A KR, halLsh& R,

FEFNBBAT, LA m Bk 51, E5 LUT ERIIEIR 5, #MiefE Q fnth LA ALHmA BEME.
AL B/ R AIERE S ORAE SRLRIE IR, (E52, WRER RTL AR EE A, IR EERE T A HEW SRL
JE I HARIZ SR, DR R AL DhRE

BE 3
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8 XILINX@ FIE: RIOIE

NTEAEH] SRL IR i A MERE, R UG RS — R AL A A7 245 SEIIE T H slice /748 . slice F /74515 SRL AH
b, AR T B AE (clock-to-out) BEAT. IXAETT LAY MRS AL 27 A7 48 R I AR SR BE R I I Pt i 4505
B A ZhHEWT LA A2 8%, BRAR BSR4 B8 el T 1 B 2 s SR A B ) v B L 2 T HE T R 1) 25 A7 4
%R B8 H Vivado Design Suite HDL HEH 1 R () HDL Zmigke =

n SR A B A7 AR B RS A RS R I E K, AR N AR MG SRL HEWT

SHREG_EXTRACT = “no”

W T IEE 2 A @Y A HDL AU ¥ e X L@, i35 (Vivado Design Suite /1 5/: 440
(UG901) [Z 1K 18],

WL £ BRI S 785, SRL ANTFHEES

GSR %% HI T4 HDL AURS HAE AT AR (B SE BT A W A7 as IO AR AL . I R BUEMIAGMEL, 436 TR & AT
REWAE 0 80 1o B, L one-hot IRAHIZIY, Vivado Zx#& TR —#l e BUAEN 0.

AEATHERTE SRL. A7fif 4% BB [FP oA th T BEAR AT B MIATARRAS AT E TG BN A BRI OGTeF

FER B0 U VORI AR AT BIIRE ToF . A7 as BORTAR 10 58 42 w] f FH 2R 2 220K FPGA ZR4 T E N CLHEWT .
NENE G FPGA 31 d B R et NCRUE R 3, SXRHERT8E 2D oy BTaa e B SN2 A1 Dhfe, ik RTL
AR LE T RE 5 FHh ST SEBL ) BTt

F AT e BT B WIUEIRAS VHDL St sz 1:

signal regl : std logic := ‘0’; -- specifying registerl to start as a zero
signal reg2 : std logic := ‘1’; -- specifying register2 to start as a one
signal reg3 : std logic vector (3 downto 0):="1011"; -- specifying INIT value for

4-bit register

WA MBI Verilog Zid S 1:

reg registerl 1'b0; // specifying regsiterl to start as a zero
reg register2 = 1'bl; // specifying register2 to start as a one
reg [3:0] register3 = 4'bl1011; //specifying INIT value for 4-bit register

TAF S B SR WA IR Verilog 4t sl 2:
P HNET LAE Verilog A8 initial FHAH:
reg [3:0] register3;
initial begin
register3= 4'b1011;
end

FI i S B HERR R BT AL

FER BV ER] RTL ORI B, SR A 2R G T BAACACD ML 2 FPGA 23 il FT SR L. HEWHS 2 132 44
R R AR T R, I T4 E TRES, LUSRA TR, N FamEEER . SHEASHs,
DK BT e YA 1 45 A7 4 18] (32 B AR

LZAETEMK
TESERUB I M LSO R, TEBRIAA PR F e TR XU, BV A 304 BRI B IR 8, 54 T

H—fieth Foiab BIA RTL AR DL DRI ERE TR — B ARAE TR S e 2 AR B84, (HIREAS 2 5
LB TR AR
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8 XILINX@ FIE: RIOIE

B, RIS SRLBESEGIL, MRS KBR AR M AL 7, B AR AT RERONIIEN. 5@ A 724 LL,  SRL K
i AT T clock-to-out AEIRHE K . O 7 fR#F SRL MR AL HIARGE D, RIS e et PR RE RO D03, 5 226
—AMEIBR/NT SEFR FLVFIEIR K SR, FoREHLAE B fa — LS H i A 2%

17 SE 51 1L B AL

FEAE R Z5 4 TR TE i 2 7. DhABE AL AR L RN, SR TCVEHENT FPGA SR (ke g ThBemT, a5 20 H
SKHBILE -

RIS Se A T BAont 5 T RBEAT B A ). iln. ysSEBlE sUBAgrERE, TTRURMER] LUT RSBt ieds, A
Z5a LR BOE L LUT AL o5

A I S A AT e e — RS R F S b el T B R BRI AR . TR DR AT RE A -
«  HDLiE SR
BIUNTE VHDL Hh TGk fiR XU H a4 (DDR) % th, B3 75 BT AN B (0 e R ok SR S AH R RS 5 o
o TR
LHal@ SR E RARAHEL, Sk /0 SerDes Jufh B 4T #.
o ZRO LRI S
BlngEa T AR RTL #RHEWAE FIFO. KA P L 08 S 7w B 6K S8

AR P RE S — R B R BRI, WS FEN T ARSI P e s SR, S VAL ThRE . BCEM
IR

SHEWTRISE B, 38R BAREF P8 A Vivado Design Suite 1 5 B H 42 (1L ) S A6 AN IS 5 B4

PR
O - ] REARE T DI Rk
- MEEE RTLARBD TGV BRI, W R ZE 28R e A Se oA R B ARARED, NS s AR A G R .
- w5 1@ H Verilog 1 VHDL AT %6 4 870 A W ESLB46 A 7s BB R, B2 FEf# A Vivado Design Suite i 5 B4 .

Ab AY A
R RERIRAD T TN
KGR &, AT R AT v GRIER IR RS0 2 O IR
XEEE LS HEE

e DR 2% B AE BT RR I BOE AT AL BE . M RE TR AR A G5 A AEAE 2 S B0 B R . AT BT B BoR R
figb o et 0 226 £ 1]

O Bil: fELR G A report_high_fanout_nets Tl iy 1A% B 4% . BEERAESE AN SEIUE AR, 4T DI IX
S0 2 o BE T RE RS

EAFESRBLMESIT TR A
RGP IO T A 7575 T2 O 0> SO T DR
EREFRES

B AEa 2 A T CUE S R 27 A7 SR I PROGBE AR A L, LA/ 45 € A5 5 (Bt o A S B S 3 st o 452K
AFE BRI EIAT A RATL . Zhe TR R T IEMIT %,
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8 XILINX@ FIE: RIOIE

R HERE TR B BME BRAEOR F 3 A 2 15 7 R 25 A7 ds . PRARA R IR, ) BhE S R v i k2% . (L
R, PR AR BB A e 6 WP LE B A7 23047 B UL R AR A TR B AT 70 . A, AR IR AN REERA 1T
S P, BRSO AR 0. B R SR G0 DL R ThAERE .

T, I R L TR A B A S A . ISR TR R R T A E A AT A, OV AR AR E 0 1
TEHHEAT R &, Fln, £ TR IR A, ms R AL FFRST2 £ RTL AR DA R RE 2 18] 1
e WIRTEE, WBELRE W] DU TA RS BTt — 2 i LLEGE WNS.

BR: BEEGATREBES AL, 15HH KEEP B, A2 DONT_TOUCH. DONT_TOUCH J&1:BH 1E 78 SEBLR R
O R i A ERAR AL A R () 3 — D AR Ak .

AR WARRBEHIKE LUTL A2 A28, AW LN 1 PR B R

block_A

block_A
rst_gen_inst - rst_gen_inst —h»] RSTZ—,Lb
_gen_| > L_gen_| 1
10000 10000
RST1|pm{RST2 + p|RST1
i { 20000 !
block_B block_B
RST2
» »
> Lt I ——
3000 | 3000
block_C block_C
block_D block_D
- RST2
» 3 —
7000 6000 6000
block_E block_E
- RST2
4 7>
1000 1000
X20034-110617

3-19: BREENTRATFEERIRK

@ Ei: ¥ MAX_FANOUT JE1EH] T2 )5 & B th 5 5 & S EUS ELR G T FRAK 425 o E BRI SRR R b 6 2R . BT i
MR, 28R E AL SR PR A E 5 B4R A # K MAX_FANOUT,
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8 XILINX@ FIE: RIOIE

H) A7 S T R ES I IR ROE 5 WURAEIX L Z5 4745 BRI ASYNC_REG JE VR £xit i LRIk S H A /7 4% . A
SRR BEAT AW o st L A 2 P S AR RAs SE I PP 2R, IR AR AT ASYNC_REG 23R RIS D B 2 Ja N IVARA MR 75 A7 45 o

ARG P TS I B B R R
*®3-1: 7 RYIPEFHRERMBELERE

i Rt > 5000 B3t > 200 Bt > 100
e [R5 B A BT B | A i
LEIISMH | kS N T 13 4
. IR B AT, TR | R EEON T 6 | R
125 ] 250 MH BRI A/ BB R Ao CHRE) BRI GO AR &
z |=2A AR
FRPERE. )

R MR W BT B R D | TS MK T K
St (ERZ T L [ 3 5 LK 1 2
KF 250 MHz fE BRI AL, (IREhES

AR L RE - )

PR W P $eos s e S S PR v T Be, R e A v
opt_design -hier fanout limit. place design -fanout opt Al phys opt design %SZHL T H G Iix}
HHATE M.

R YEHITAAERN, NRHABEIX Edr4, #i0 <original names>_a, <original names> b %%, DIEIZFAEE
REHIMEE, MIEZ T X RTL ARG HEAT 4E P

MK REER

T3 MERTHERER T iR A 2 AV Z MU KB B AR AT BT S, IR LA 2 NI B B . XA i
PASEIR R 7K Lo T84 2 B O AR, RAB BN DR S o] S0 8 vt Bt A ek e )

HT FPGA S F A K ERI A fFds, BUMIT S AT HZ HE T AR R . H2, BdRigiaes 2R, Euixt
BRI R TR, DB BT IN B AR IE IR

H I8 SSI SR RIAIKE
TEX T SLR S SAEIL B Rl 25 77 B8 )RR AT BELT I 0 HDL AR i TE A HOVK 2R, RN FE SR ri L

Pl o JXAE T DA OREE AL 27 A7 48 LUT (SRL) HEWT AL B0 TAEA R AEAE LTS B SLR T 77 (i AR A2 . BLIXA 5
AE SRS N _E & 2 H Pblock R RABEE SLR 4 S ATV R AL I o

MEE MK LL

TRAGTTAS R i I 25 FR AL /K 2T ARG AR PP WS SRR MESRE o A2 B0 o BG4 R BR AT N /K 2 W i85 Pl A i e A8 22
5o BB /N B BT BE 75 00 R AR AT R HE T it

FEVCUE AR R B A 0K 2 X M7 A A T UK BE S TH IR FPUe i, SEBLSATIN [R] (IR e 1) iU B 5 2 it vk ) A
SAETIRE (2SR TR .

REHERIZE
TERHS B AT OR A, RO R IEAEHEMT I B . ARV kR ITERE T4
£ PN PN

P, HEREM RIS AN E SR RS
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& XILINX.

o BAARIRE] F AR T B SE (clock-to-out) SRR BN B ST ER K B

flhn, B A7 RAM B IR K 24k i HARARRS
o SRR PR AT L
R —ANE IR — SRS ER  ATZR,  PTRE T B K LR S B AT
o BHEKA XOR #1145
K XOR bR HGHE 7 BA 2 IE MK BB SRR S Bk 3 K Z M R BRIk Bt MATTIXT Tk fi i (4 D A 7

AR o

TR, R R A R ER PR
o YRR A RIS B 8 A I D

o HFNNZEHEIZERIEE;
o PR ECR A SR IR ORAT LR

o HRHh AR AF AR AR SLIN A

FIE: ®WIHEE

\
O
[9)

— D Q —» —» —
™ LT LUT ™ LUt ™ LUt
— — — —
|— — — —» —
Slow_Clock

3-20: fERRKEATHIRIEE

X13429

T AR 5 B 3-20 i —#E . Tl RS R BUR A AL T AR R slice HR, AR ik B A2 U i 45 F) A A
XF T clock-to-out SEIR . BI%F —MIERMGEAEHIEIR . — MTLIEL A H I 7 A7 45 R S PR 1o 7ERX A5
ARG B R GEN B AT I s TR K A 2 A .

—™ —» —» —»
- D Q 1 D Q ! Q ! »| D Q
—*P a LUT LUT LUT LUT —
—» —» —» —»
—» —» —» —»
. Fast_Clock .
X13430
& 3-21: RAKZKUEHIRER
MERREEEE

W RUK REAR T LORAR A &2 R AR, R BN BR AR, JFER LS BRAR 2 [R5 N A7 2, BLAE-T- 7

FENR K ER DK -

IR E VTR T T UK LR, T BN PR B AR R A AR AN P b B AR R . e] DU
report design analysis Tcl 1145 -logic_level distribution iEFRME RN EHANEEHE AR,
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8 XILINX@ FIE: RIOIE

O m: B AT IR IR S BoR BT B Z I AR, ST DU IR e B AR 1 s AR AR AT B AL B

FEIEIR

FOEM IR IR LRI ETIEIR , FPRAIZRAS I 6 B AR T A S B it . BB O E SR a2, IXaghn 7 o
5 P PR M i 8 0 2 A B R RO B

Bln, WRER 128 MEIRHEE, 2 HEFALS, FHFE S NFEMMKZE, WETLAIEN 3 NEFFa8%: 3x128 = 384
i #s. BUE, 0] DUE SRR R H AT fe BRI 4. (T 5 Z0 A LU B 77 2 R 5 1 B0 iR 42 fink ok 2 O M AE A
S, HETAR R ) 22 T AR I R A

R HOREIOUE TR, i, FEAAER E PR S B A s 10 B IS LR, LAY 2 MR TR

O i : FPGA IR tE LUT: FF LN 1: 1. BAREEL FF BRI REZ T 0O, ORI 2 2 2%
PEIF H AT BRI QoR.

FEESIRER SRLIEM

WRAFAEVREE AR AR LR, RO R AT RE 2 (M o A AR WU A SRL Hh,  DABEG 23 A7 35 A R i R e . i, 9 iR
FIKE AT 32 IBERESERE) SEURANLLR 9 N A28, 1] 32x9 = 288 NAFfEds . KM IR 45 ks 1) SRL
i 32 A~ SRL. A4~ SRL #5342 %] 5'b01000 fHhhit 51 B (AJA3A2ALAD), LASEHH 9 JIRJE .

FELRE WA HEWT SRL A Z 757, BT

« SRL
+ REG->SRL
+ SRL->REG

+ REG->SRL-> REG

AT LU RTL ARG srl_style JBHEAIGIXELEEN, W1 FHR:

e (* srl style = “srl” *)

e (* srl_style = “reg_srl” *)

e (* srl style = “srl reg” *)

e (* srl style = “reg srl reg” *)

LA SR R UR B K 2R B B AN R A B/ AL HE S . FIHUZTE 9 UREERU/KZR G R = ALK p, H
READERRIE =, HRME\RAKLH ., FHXFER, THRERKEREG 2 F748, BN SRLEES —1ME
5] .

FF->FF->FF (reset) -> FF->FF (reset)->FF->FF->FF (reset) ->FF
FIF SRL ;-

- IR TR R

- AHIRBEMEELE.

o FEMRE RIS (B, 2EEE RS HE0RE 20 -
B e L BADIR KL

TR R RS, K2 RRUKE T RE R BRI AIEE R Flin, AL EERRIR LR IIEIN T fid A 8% A4 22 B IR A B
AR RA R, IR RE PR A R A A 2k %

AR WMAAVFZ B 0/1 BRI ERAT, WA DI RIZ A BRI A M.
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8 XILINX@ FIE: RIOIE

ERRKERIRE

FEF HFRZEN, WRAER Rk, EARE (ndk RAM A DSP) #7E 500 MHz L) _ERSRRJEE TE. 5T
AT, 2R A U X e I BT K R

E AY A

RATHFER WIS TN

HETE SRER T S L

RS ek R 1R

O I B B S A B 45 SRS LKA A BRI B B R . [ IR B0 R IR AT R 0B 12
S E S BT Y

IIFENRAL (power_opt_design) fit FIENAE A TF SR I 4HE 5 (signal gating logic). AATITANIA . HiE
TRV 3, ATREP A% T RIAT IR, 1 ELI e e P SR«

EirlETHRERAK

SR PR FE RSB 5 S R I TE R . 0, ZERAR G BRI BRSsith 71 1 L PN B 55 2 324 0
A1 A I

e & R FRIBT S ERES | A

0T IR St |14 B 2 % R P A e K IR PR AR T B P B o {3 B, SR P e P I b A7 PO IR B S i o i
LUT s A H & RPN o5 5 f 7T AL DIFE AN P B2 AN

U R EE S D ERHE Case 3
YRR SR . S case B, A ISE- M- 75 1 GF-then-else) Hestk = 7EE 475
ey

if (regl)

val = reg inl;
else if (reg2)

val = reg in2;
else if (reg3l)

val = reg in3;
else val = reg in4;

LA 2 S 451

(*» parallel case *) casex ({regl, reg2, reg3})
1xx: val = reg inl ;

01x: val = reg_in2 ;

001: val = reg_ in3 ;

default: val = reg in4 ;

endcase

MEBE/INFESR RAM FIBEEN &

A 27 FORFT B 9 A7 B LA RS 7 R WP RpE B IR T LR VERE, DB # IR A
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8 XILINX® F3T: RITEIE

DL 7 383 7 T DA B DL SR R 55 SR AN Rl 454« 5T UltraScale FISE s AR A 2848, 254 7T LARR Hil45 A
CASCADE_HEIGHT J@PEiEAT MR RE/ThFEST H I RAM 28k, JEYEM AR SEIE  (Vivado Design Suite F /7 #54 :
ZiA) (UG901) [Z 1 18] #HT T/ 4H.

THEER THTERERE (87 132K x 32 AFRCERE].

module Test

I2Kx1 1 input clk,

TNPpUT  we,
7] input  [14:0] addr,

input  [31:0] din,

29K %1 IJJI:I‘tpLIt reg [31:0] dout

32 g s .
(* ram_style = “block”™, cascade height = 1 *)
32x E— reg [31:0] mem [(2**1S5)-1:01;

reg [14:0] addr_reg;

I2Kx1 always @(posedge C1k)
begin
addr_reg <= addr;
dout <= mem[addr_req];
if (we)
w=1 D=15 mem [addr_reg) <= din;
end

endmodule
3-22: f§E 32x1K F1 CASCADE_HEIGHT=1 SEEIAY 32Kx32 B RTL RiAF
ZEIITET, A RAM —EAATRHRORE O TRREEIEE N 1 HIEFEE 2 e,
TR T I B RAM (R DIFE R

nodule test

(
1Kx32 input clk,
32 TNPUT  we,
i input [14:0] addr,

input [31:0] din,
output reg [31:0] dout
1Kx32 bH

(* ram_stvle = "block™, cascade_height = 32 *
32x reg [31:0] mem [(2**15)-1:01;

reg [14:0] addr_reg;

always @(posedge clk
1Kx32 e L
addr_reg <= addr;
dout <= mem[addr_reg];
i (we)
mem[addr_reg] <= din;

W=32 D=10 end
endmodule

3-23: {#H 1Kx32 F1 CASCADE_HEIGHT=32 SLIRAY 32Kx32 B RTL Tk

BSEITES, TR NN EITT) HEEE— A RAM, RIS DIFEJLF: . UltraScale 238t RAM 7
LG B SRR S, SR SRR s, T2 — D UUERIE RAM 5, SRR S REACIICE .

TR T U] BRI RN SRAG DU RE A e d e, AN T AR R AR B AT .

UltraFast &1t 7554167 53
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=53

& Xl

dlle gt

addr13:0) O—

din[31:0] —

|_|NX® 35 B

module test
(

input  clk,
T 8Kx4 input we,
|
|
|
I

4 input [14:0] addr,
— input  [31:0] din,

| output reg [31:0] dout
4x - bH

8Kx4

(* ram_style = "block", i =4 ¥
reg [31:0] mem [{2**15)-1:0];
reg [14:0] addr_reg;

8x
32

always @(posedge clk)
begin
LRI addr_reg <= addr;
dout <= mem[addr_req];
it (we)
W=4 D=13 mem [addr_reg] <= din;

end

endmodule

[&] 3-24: {§FH 8Kx4 F1 CASCADE_HEIGHT=4 SEITAY 32Kx32 BY RTL TRIAFZR

FEZSEBH, IO — RS 8 AN RAM,  FTUAsh A Th R Sk b s PERESS M LT, (EAWRIh R G LT . SIRThFR SR
bo, ZEEMIL AT, RS U 4 A RAM, X ST 85 I G BEER 42 Th 1Y) 32 AMHt RAM A EEXT H
PRARRAT RN o

DERNFHEHRE, KUMRS TS

FEAT FH SR A7 A 280 B TAERS, 477 LLZE RTL B8] RAM_DECOMP Z& @bk, it iR Tt N H Rk R THE. 24
RAM_DECOMP J& HE4l b FH B 476k 8B 41 LI, A7 288 5 2 i e it B 5 58 1 B RAM JFAB RS o S P ohde 5
fit, YA LI# ] CASCADE_HEIGHT B A1 RAM_DECOMP B kizhl it . IXFh7ik i B8 2 (it g iZ 4, HE
BTk AN B S P OB RAM 08, A5 B PR Th ¢ .

TENBIT, FEERZE A 32x16K WAFBCE .

addr_reg_reg[13:0] dout_reg[31:0]
ra-124

T

c S

mem_reg

ouee [ ey
=L wez

L RALI30) ROLELe) (EATOT
= waz[13:0]
Aol wWD2(31:0]

RTL_RAM

3-25: 32x16K NTEALE

RGN T @b«

ram decomp = "power"

cascade _height = 4

HES: 16 1~ RAMB36E2 H 3% N5 )5 ABEAT 40 fidt:
o FEARJEIE 32x1K.
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8 XILINX@ FIE: RIOIE

o ZRIE AN RAM, LLGIEE 32x4K iR .
o AANFHATERTTEIE D 16K KN TF.
o AR R A

32
32x1K >  32x1K > 32x1K > 32x1K \
32
32x1K »  32x1K > 32x1K > 32x1K
32
+>
32
32x1K >  32x1K > 32x1K > 32x1K
32x1K 32x1K 32x1K 32x1K 2
X > X > X > X /
4:1 MUX

X19283-050517

3-26: {#F CASCADE_HEIGHT 1 RAM_DECOMP [ 14 A 32x16K PITREL & 154 it B 2544

T RTL ALRE 41 & 7~ ¥ /& CASCADE_HEIGHT #1 RAM_DECOMP J& P (145 F »

module test

s

input  clk,

input  we,

input  [13:0] addr,
input  [31:0] din,
output reg [31:0] dout
iH

% ram_style = "block", ram_decomp = “power®™, cascade_height =4 *) reg [31:0] mem [{16%10245-1:07;
reg [13:0] addr_reg;

reg [31:0] dout_tmpd;

reg [31:0] dout_tmpl;

reg [31:0] din_reg;

reg We_reg;

always @fposedge clk)
hegin
addr_reg <= addr;
din_reg <= din;
We_reg <= wej
dout_tmpd <= men[addr_reg];
dout_tmpl <= dout_tmpd;
dout <= dout_tmpl;
it (we_reg)
mem [addr_reg] <= din_reqg;
end

endmodule

[&] 3-27: {#£F CASCADE_HEIGHT #1 RAM_DECOMP J& 14 AY 32x16K FITFEC & RTL 4L
WREH N ram _decomp = "power" &, WIS H 16 4~ RAMB36E2 H 1704 T 71 77 kAT 70 i«
o HEARFIE 32x1K.
o ZBL 8 MHLRAM, LA 32x8K HLE .
o 2MNHATEM AN —A 16K IR AE.
o HHHH N 2.1 MUX, DA s H o .
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0 1 6 7

32

32x1K > 32x1K |—» 32x1K »|  32x1K
32

32
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2:1 MUX
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3-28: {1 RAM_DECOMP 144 32x16K MTFEL B £ A HIZEH

T3 RTL ACHS A ) £ RAM_DECOMP Ja& 14 it i .

R H A RAM_DECOMP J& i, B4 SPRIHFET MR 5 [FiH# H RAM_DECOMP F1 CASCADE_HEIGHT J& 4 4H

module test

input  clk,

input  we,

input  [13:0] addr,
input  [31:0] din,
output reg [31:0] dout

% ram_style = "block", [31:0] mem [{16%10243-1:0];
reg [13:0] addr_reg;

reg [31:0] dout_tmpd;

reg [31:0] dout_tmpl;

reg [31:0] din_reg;

reg We_reg;

ram_decomp = “power™*) reg

always @fposedge clk)
hegin
addr_reg <= addr;
din_reg <= din;
We_reg <= wej
dout_tmpd <= men[addr_reg];
dout_tmpl <= dout_tmpd;
dout <= dout_tmpl;
it (we_reg)
mem [addr_reg] <= din_reqg;
end

endmodule
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O " Fl CLOCK_LOW_FANOUT 3"

Device

3-36: FATHHXIEE & AR B L Ao
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8 XILINX@ FIE: RIOIE

1% 7 FA /S AR e L AT b
UltraScale #& G LLRT K28 R B FPGA RAISCHFE LN h . X SEIl 1 &R & FENSh R g5, Hla0.
o 24 ANIBREEAR
FRAEFEFEM RO AR, 75 W B b T AR et b, T AN S A2 R AT = mliA e 40 D 10 XU
« Bz 300 AR

XT3 B 6 AN b X AT H B840 BB R A ah (AR S R 2 A E 3 MR XD Kt HE
PLRE 8. 647 6 17 x 2 N8HE O x 40X 24 A4 = 288 AN,

i N B A B T e R/, EDEFAE 1 3] 3 AN B X IR (] o i I AR b B A 25 R BB AN SLR.

PR IR s 1 o 17 v et R B AT R b, B LM I BROR B 170 3201, K2 HCRA GT #20. &ATL
XFEEA SSIHRZFA SLR B2 ARTR] #7772 0

o A

BZ 12 D3R

ST SSIEARMME, BE N 24 4 (RIS 5 A /ET 1A SLR 5
o R H

ik 12 Jin 8 4 GT Al 4L

W, BAGT O£k 12 i 6 (L= RXUSRCLK F1 TXUSRCLK K GT i@iEZH)

GHERESES

PIEL XDC LR YRS I Bt 14 SE I -4 ) (0 oo o R I B B398 H1 T UltraScale 8571k LR AT 2244 (I 5 R
i, I LRSI R LA, I T U0 o IR 20 0 B DL SEBLR AR B 2R

{F A LoC A3 1I0/MMCM/PLL/GT
TELYH B, AT LA AR BT 4 B A R 20 K
o 1 1/O uii AR BRI

9 GCIO _EHy 443 ic PACKAGE_PIN £ 7R B4 IOB 4Bt LOC £ S4 M Iy b jR 2% . T 43232 422 3% A\ 9% O ) MMCM/PLL
RIS A 22 A7 05 Z5UAT JR 75 A 8] B B X 3

. £ MMCM E PLL F
EHEEER] MMCM B PLL i H (R Bh 2247, %3] MMCM 8% PLL %6\ (% N B i 1 3 304 & 78 A8 [F 1 B 4 X
W, WA B TR MMCM 85 PLL B BB 5 IR S AN B B b X 35, WL 200 338 NI 8h 2 A7 - 75 1 32
%] MMCM 8§ PLL /%% % & CLOCK_DEDICATED_ROUTE 417k .

«  {F GT*_CHANNEL &% IBUFDS_GTE3 #.7C

1 BTG IR BN (1) BUFG_GT Aii Ja 72 AH A RO e X 3

Q AR FER DAL B A7 o0 LA LOC L3R, BEI5 VRS I B il 2 RF € P18 1D, XA BE S ELIE VAL
A Ja o S WITRBE T I A I B O HBEot R A R — B, AR LOC Z9AAE UltraScale #31 HhAii Jai i i H I
eff . WM RBUX LT it /e, i T80k s R A e, ESCBURIR TR 2 R AP R
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8 XILINX@ FIE: RIOIE

TERT$h2E 77 L CLOCK_REGION B1E

&I LA#H CLOCK_REGION £ BRI 8h X 38 7 FL ) B 2247, T ANTE & site AL B . XEARAL T BB DL R A e i 24 1
AT site 7 B LURINAT L BT A BF b, B IR A0 R 2% 58 K R s

318 0] LS A CLOCK_REGION £y kit o T ki b 2 A7 B b B A0 JEE - (ldn, #i&Z 5 DRsh B eP 217 1A
JAM S,

FELL R, XDC 950K clkgen/clkout2_buf B EZEAF 3 L% CLOCK_REGION X2Y2.
set_property CLOCK REGION X2Y2 [get cells clkgen/clkout2 buf]

AR ERZHENT, WA H DS L R BN 2 XI5 K20 1, MMCM, PLL 3 GT*_CHANNEL E#:5Kz).
EXFEBL T, WIS 8k 221745 E 304 SR A — e X, 9 B A 75 324# ) CLOCK_REGION 13K,

£ Pblock PREIET$HMEFR /5

R SR TG I S A A SR E R T A I I, T LA Pblock 8 R K4 va . 0, 45T BUFGCTRL k&
FARE T AN K3 (w4 b s, {4 Pblock. %817 LAY BUFGTRL 43 it 4860, 2 5 AN I B SRR 5 2 18] fih Ak e X 355 1
Pblock, FHibA &8s iR 5IA 2 AIAG R .

ERR: SRR JIRHEETE A B X 383 A Pblock.

{ERT4hX 4% {8 FB USER_CLOCK_ROOT B4

T U$H USER_CLOCK_ROOT J& 4, Skumiil BRI 7 8h A7 RSN BT £ A7 B . $8 % USER_CLOCK_ROOT J& M= 5
Bt e, By i 8 S A LR A A SEIRANiE . USER_CLOCK_ROOT AELf REF X 5K, I FLAZIAE 1 i
5 I B B IRAN I B E B R . RIS AN Sl

set_property USER_CLOCK ROOT X2Y3 [get nets clkgen/wbClk ol

clkgen
n mmem_adv_inst
CDDCDONE[Y/©
CLKFBOUT|—
—|CDDCREQ ~ CLKFBOUTB[™*
—{CLKFBIN CLKFBSTOPPED|Y®
—|CLKINSEL CLKINSTOPPED|™/*
—CLKIND CLKOUTO—
—cLkinz CLKOUTOB[Y®  CEjclkout2_buf
—|DADDR[6:0]  CLKOUT1— ! o wbClk_o
—DCLK cLKouT1B|Y® BUFGCE
—DEN CLKOUT2[—
—|DI[15:0] CLKOUT2B|Y¢
—DwE CLKOUT3|—
—pPscLK CLKOUT3B|Y¢
—{PSEN CLKOUT4—
—PSINCDEC CLKOUTS |
—{PWRDWN cLkouTs[™®
—IrsT pol15:0))=©
DROY|Y®
LOCKED|Y/*
PSDONE[™®
MMCME3_ADV

clock_generator

3-37: HIRTSHEFIRENAVMILEEL £ A USER_CLOCK_ROOT
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8 XILINX@ FIE: RIOIE

WREIFTR, fiJRja, &AM H LOCK_ROOT 2 SZFrif i) 4948 .  CLOCK_ROOT ¥ A EetR, T & A F 4
litit 2 i Vivado T E B3 .

get_property CLOCK ROOT [get nets clkgen/wbClk o]
=> X2Y3

H—MEE ST IR TR 752 report_clock_utilization Tl 4. fil4n:

report_clock utilization [-clock_roots_only]

TEER TR
| Index | Clock Net | Root Clock Region
e e e e e e L L e
| 1 | clkgen/clkfbout_buf | X4Y1
| 2 | clkgen/cpuClk_o | X4Y1
| 3 | clkgen/fftClk_o | X3Y2
| 4 | clkgen/phyC1kO_o | X3Y3
| 5 | clkgen/phyClkl_o | X3Y2
| 6 | clkgen/usbClk_o | X3Y3

3-38: Report_clock_utilization B4R 4> EC
ESNETEP4E _E{#F CLOCK_DELAY_GROUP #J3K
AT LA CLOCK_DELAY_GROUP 24 5K UL IE FH A (7] i 2 47 IR B 1) 22 N AH SIS e I 45 PO N SE IR o L2 BRI 8 T I
/MEIE E [Rl— MMCM, 8 PLL fIRBf2 [][R) 22 CDC I B8 42 B S o S5 b Z007E 55 I i G2 47 BTk I B b v
CLOCK_DELAY_GROUP #13. FHIM/RFIERT clkl net Ml clk2 net RHEFMILE, XML oI Bh R A7 E KB
set_property CLOCK DELAY GROUP grpl2 [get nets {clkl_net clk2 net}]
B RAEN B AR A% B4 UL 2R TS 5, 2[R CDC.
f§8F§ CLOCK_DEDICATED_ROUTE #J3R
CLOCK_DEDICATED_ROUTE £ 3Ui i 75 A — N 4 X 3 b () i 4 G247 SR B 21 55— /NI X 38 F 1) MMCM B PLL B

. BB, CLOCK_DEDICATED_ROUTE £ ¥ &y TRUE, I HZEE/MMCM 8% PLL Xt 454 J5) 76 A [7) ff s 4 [X
W
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& XILINX.

$F3I3E: BiH6E

T ER 2N AR CLOCK_DEDICATED_ROUTE ZH{. {4 AT NI M4,

%% 3-3: UltraScale 82f4 CLOCK_DEDICATED_ROUTE Z5R E.44

& ki
TRUE I 9 28 E I ERA o AJRE
R B
o Z{EH
SAME_CMT_COLUMN | 4= 5t i 22 47 B 31 (1 194 2% 5% IBUF (86 « MMCM
i,
il © ZMEW
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins BUFGCE_inst/O]] e

set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins IBUF_inst/O]] ‘ lz'/ljl\ﬁl\f
MMCM,
ANY_CMT_COLUMN 4 JR IR B R A7 SRS 1) I 4% « MMCM

e,
Bt o H{HH
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins BUFGCE_inst/Q]] < HRE)
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins BUFGCE_DIV_inst/O]] MMCM
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins BUFGCTRL_inst/O]] MMCM
FALSE BRI R 28 A, Aol X1 28 AR 52 4 J= b 2B A7 R BBl (4 52 IBUF it IS I I 4R B 5 MMCM [yt IRE b 1 I 2L |« R 224
HEREI 2% o IXPEL

M o
4 B, T L
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins MMCME4_ADV_inst/CLKOUTO]] THRE,
set_property CLOCK_DEDICATED_ROUTE [get_nets -of [get_pins IBUF_inst/O]] CEL OL?C é?é

R A UltraScale #80F TAERS, 27 frum N H B IR S) 1M 4% _E )% Ff CLOCK_DEDICATED_ROUTE J& . &,
CLOCK_DEDICATED_ROUTE J& 4 )5 F 3] IBUF % .

UltraFast & it 755536/
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& XILINX.

FI3E: ®WItEE

24 ) AN b X5k B A 22 A7 DK B TR ELAH AT B X Sk ) MMCM B8] PLL I, 6 450K 7 R AR 1EI
CLOCK_DEDICATED_ROUTE # &y BACKBONE Hj, UltraScale #%{f(¢) CLOCK_DEDICATED ROUTE # & Jy
SAME_CMT_COLUMN ., X ] ARy IESEE AR, R PRI {048 B 4 R i i SR IR A T AR £ . DA sl s T 76 2 EAR AR

I B X 3 BB P AN PLL I 2247

set property CLOCK DEDICATED ROUTE SAME CMT COLUMN [get nets -of

set_property LOC PLLE3_ADV_XO0YO
set property LOC PLLE3_ ADV_X0Y4

Device

[get_cells PLLE3_ADV_inst_0]
[get cells PLLE3 ADV inst 1]

Schematic

[get_pins BUFG _inst 0/0]]

PLLE3_ADV_inst_0

—CLEFBIN

CLKIN
CLKOUTPHYEN
DADDR(6:0]
DK

DEN

oI{15:0)

—DWE
—PWROWN
—RST

—CLKFBIN

LKIN

—|CLKOUTPHYEN
= DADDR[6:0]

bak
DEN
DI[15:0]
DWE
PWRDWN
RST

S
CLKFBOUT)

CLKOUTPHY]
CLKOUTO]
CLEOUTOB|
CLKOUTL
CLKOUTLB|
0O(15:0]]

ERRER

oRov[2€

Lockep|™

FLLES_ADV

PLLE3_ADV_inst_1

cukrBouT|™

CLKOUTPHY]
CLKOUTO|

cLkoUToBI
cuout{E°

CLKOUT1B
DO(15:0]
DROY

Lockep(™©

PLLE3_ADV

[&] 3-39: CLOCK_DEDICATED_ROUTE £5Ri% & 9 SAME_CMT_COLUMN

24 M B 2 A7 DR 2 2 AN 2 T AH AR B e Ath s b XA, A A0KE 7 R 51 8314 CLOCK_DEDICATED_ROUTE #: # v FALSE &,
UltraScale #54:ft) ANY_CMT_COLUMN 1% &y CLOCK_DEDICATED_ROUTE. iX ] LAR; ik SZEEER, FEafafRm b %
R IEIMATAA L . DU R EIATELE R T IR 5 % N A7 ANTE [B]— I B X 3831 - 94 PLL %) BUFGCE.

set property CLOCK DEDICATED ROUTE ANY CMT COLUMN [get nets -of
set_property LOC PLLE3 ADV_X1YO0
set property LOC PLLE3 ADV_X1Y4

UltraFast &1t J5 5$6R
UG949 (v2018.1) 2018 &£ 5 H 11 H

[get_cells PLLE3_ADV_inst_0]
[get cells PLLE3 ADV inst 1]

china.xilinx.com

[get _pins BUFG_inst 0/0]]
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& XILINX.

Device

f#F CLOCK_LOW_FANOUT #J5R

Schematic

CE| BUFG_inst_0
9.

BUFGCE

LY ]
- Q vw ok

FI3E: ®WIHEE

3-40: CLOCK_DEDICATED ROUTE i& & 3 ANY_CMT_COLUMN

o & o
PLLE3_ADV_inst_0
—CLKFBIN cursouT™

e CLKIN CLKouTPHY(
(CLKOUTPHYEN CLKOUTO)
—DADDR[E:0) cLkouTos(™®
—pak curouT1 ¢
—lben ckoutis™*
—DI(15:0] oof1s:0=*
OwE oRov(X
—PWROWN Locken|™®
—{rsT
FLLES ADV
PLLE3_ADV_inst_1
—fewkrain curraouT]™®
LN cLxouTPHY|C
—CLKOUTPHYEN CLKOUTO—
—DADDR[E:0) CLKoUToB(™®
joak cuouTy*
—{oen cuouTg™®
—DI{15:0] DO[15:0]1=°
OWE DROY[Y"
PWRDWH wocken(™®
—{rsT

PLLES_ADYV

& LA CLOCK_LOW_FANOUT #J 3 7R SR AN X 3ak 0 & i B 22 A7 3k . 78 42 SR ) 2 A7 B B2 R B R ) e o B

Xt CLOCK_LOW_FANOUT #t47 % &, T H. 4 Rk 247 B3 H A ZUETF 2000 4~ f#.

R Y5 HAMNENARE AN, CLOCK_LOW_FANOUT M 2e 5%, 15 CLOCK_LOW_FANOUT Hi#in
USER_CLOCK_ROOT. CLOCK_DELAY GROUP & CLOCK_DEDICATED ROUTE &4 H fth s &h £ o K e ph ok, IR ABA S

18 M CLOCK_LOW_FANOUT ZJ3 .,

T H 7 F B~ i) CLOCK_LOW_FANOUT #9332 H T I) 3 S 3k AN I 2000 [ 8 X 4% 8 g\ B AN ) X 38 4
NI 0 clkIn AR T CLOCK_REGION X2YO ] GCIO #24: PACKAGE_PIN 4:-fit., 1 Hi&AT4KZ5) PLLE3_ADV.
PLLE3_ADV ] UXE4: R4 eE 17, Hig NRnfIRshA A 1379 MKt Lk . 4Rt 2 1 fuk 6 1

CLOCK_REGION X2YO0,

# PACKAGE PIN AF9 - IOBank 64 - CLOCK REGION X2YO

set_property PACKAGE PIN AF9
set_property IOSTANDARD LVCMOS18
set_property CLOCK LOW_FANOUT TRUE

UltraFast &1t J5 5$6R
UG949 (v2018.1) 2018 &£ 5 H 11 H

[get_nets -of

[get_ports clkIn]
[get _ports clkIn]

china.xilinx.com

[get_pins clkOutO_bufg inst/0]]
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8 X”_INX@ FI3E: BHHE

3-41: “Device” & [ 5“Schematic” & [0 #AY CLOCK_LOW_FANOUT 751

GNELEZE ey aFE S

FE R SE VLA ] S I Bl SR AN S b, TR T 5 (I R AP O D o RSN I 22 47 5 T 2 (R AT 2
T8, IXAT A EUE N Bl 28 BOR e HARE e R 5 I B X3 A S 8 R A 2 R

PLF 24+ % BUFGCE/BUFGCTRL/BUFGCE_DIV 382 I Eh 4R Fh &5 My 2L,

ST
FEFIFAT I B A7 R SEBLLL R H 19
Hl DRI SCELAZ AT AR R TN ) oo o7 B

34T I b 22 A7 B AR 1R B NS Bh i 1 MMCM, - PLL BX GT*_CHANNEL BL#:IKENN, TEib MR AL BB A5 5 A8
U, AP E T 5 HIKSh AR AR [F r A o X

VG e B A B 47 43 32 2 TR) 4 N SR

PR B AT EAA B FIR PR AE, R RS L2 AL RS AN 306 BB, RIEE A
CLOCK_DELAY_GROUP ¥, USER_CLOCK_ROOT ZJ5, HJ 44 N\ GEIRAE IS 200 it 73 52 2 (B AN ILEE . X AT A S 380
FF b mAs, K SR ISR R, HE TS,

TEExRT H MMCM CLKOUTO ¥ 1 3R Eh i =4~ 34T BUFGCE 2245 .
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& XILINX.

REXBTHhEETF

FDRE_reg_1

—=C
—CE

—D
—R

FDRE

clock_gen_instjmmcme3_adv_inst
[nfc

CDDCDONE

CLKFBOUT|Y®

—CDDCREQ CLKFBOUTB[™®

S CLKFBIN CLKFBSTOPPED[™©

—CLKINSEL CLKINSTOPPED[™
—CLKIND CLKOUTO|—

—CLKIN2 cLkouToB|¢
—DADDRI6:0] CLKOUT1|—

—|bCLK CLkouT18{M¢
_IDEN CLKOUT2|—

—DI[15:0] cLkouT2e|Y¢
—bwe CLKOUT3|—
_lpscik CLKOUT3B|—
—{PSEN CLKOUT4{—
—PSINCDEC CLKOUTS|—
—/PWRDWN CLKOUT6|—

—{rsT po15:0) ¢

pROY|Y*

Lockep|™*

PSDONE[Y/©

MMCMES_ADV

F3E:

BUFGCEDIV_inst_0_3

CE
—fcar Of-———-
BUFGCE_DIV

CE|BUFCCE_inst_0_2
1 (¢}

BUFGCE

J—

CE|BUFGCE_inst_0_1

3-42: MMCM it EAYH1T BUFGCE

witeE

— ORI, 3R RSB I GRS AF N\ Dy I PN AE IR T I AN SR B IR B 3 SC 2 18] il %2 . 5 BUFGCTRL Z [HJ ]
HEREAE, HABK P AP E AR A LI BR AR . R, IR G A7 ROAED A SR AN W U, O ELT A A7 S R

LS TA0 SR L R B IR AT -

B, AT DA OB B 2 A7 R SEBLLL T Th e -

UltraFast &1t J5 5$6R
UG949 (v2018.1) 2018 &£ 5 H 11 H

R Bl A 2 B AN RIS B X3 8 55— NI b 22 A
PRI 22 B8 2 T A T AL T AN R Ik b B9 MMCM AR RIS B, 275 VAR 3

PLE B20K%) BUFGCTRL (BUFGMUX), 1HA2 % —4 MMCM 75 Z2 b 8] i S A7 SR s Bl (5 S A 26 B HA X 38, TR &
T — ARl

china.xilinx.com

IR~ MMCM #]
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8 XILINX® $3T: RITEIE

clock_gen_instO|mmcme3_adv_inst
CDDCDONES®

CLKFBOUT|-
nic . L
T B i Clock Region 1 e
—{CLKINSEL  CLKINSTORPED(® —cEL
—oLkiNg CLKOUTO —iGNORED
—fcLkinz cLkouTosf —{IGNOREL -
=—DADDRIE0]  CLKOUTL[- —
—pcLk cLROUT18[LS
—DEN CLKOUT2 — -
=Dil15:0] cLkouT2ERS -
—|DWE CLKOUT3I —
—{PscLK CLKOUT3B=
—psen CLKOUT4 [~
—PSINCDEC CLKOUTS
—IPWRDWN CLKOUTE
—RsT DOf15.0)f°
pRroY [
LocKeD[U*
PSDONE L
MMCME3_ADV

clock_gen_instl|mmcme3_adv_inst

CDDCDONE[-®
CLKFEOUT

—CDDCREG  CLKFBOUTBF

=T

~

—OLKFBIN  CLKFBSTOPPED®
~{CLKINSEL  CLKINSTOPPED[L®
—oLKng CLKOUTO
—fowkimz cLKDUTOB[®
=D DRY6:0] CLKOUTL
—DELK CLKOUT18[ES CrEﬂ_l_JFGCLmLG
—pen cLkouT2 >
={oil1s:0] CLKDUTZB[" BUFGCE
—lowe CLKOUT3 [~
—pscLk CLKOUT38|-
T . A Clock Region 2
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(/3/5/7), AKX BB Bl 5 A2 bG5S A I IR 3 B A B R R

7ERE: T BUFGCE Fil BUFGCE_DIV AT AH IR T AEIR , (A b8 R SO AN A AP I (P54 BUFGCE B(F 4
BUFGCE_DIV Z&47) i I [l (i #h 22 47 o
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& XILINX.

TE SR TP BUFGCE_DIV, ¥ CLKOUTO i4h4r HIERLL 1 1 2.

FIE: ®WIHEE

ERE RE T BAUIEATE I PIAS BUFGCE_DIV, (B I 4f [X I8 & %2 7] i Y~ BUFGCE_DIV.

e u_ddr4_infrastructure
e mmeme3_adv_inst u_bufg_divClk
CODCDONER®  "=2cg
cLrpaouT[E =} el pfrosasesOK
[“Ycopcrea  cukreouTRG  ME=d
“HCLKFBIN  CLEFBSTO PPED{™* BUFGLE DIV
“FECLKINSEL  CLKINSTOPPED[® u_bufg_riuClk
“Hewking cLrouTofE=14°=244ry
Feunimz cLkouTogf®  fO-lin g gfiRedszinu
=papoEEd  cLkguriftc L=
1l 4 CLEOUTIB¢ BUFGCE_DIV
“Floen CLEOUT 2"
=0[15:0] cLeouT2ef
“Fdpwe CLEOUT 3
Fillpsri cLkouTIEM "
“Fidpsen CLEOUTA4[
“Ipsinenec CLEOUTS
W pwrowN CLEOUTE
"Flrst DO[15 0]
DR = ©
LockEn|E =
PSDORE"
FMRCMES_ADV
mig_ddrx_phy_v1_1_infrastructure

al_

u_ddr_mc_cal
u_ddr_cal
9 u_ddr_cal_addr_decode
CLK e meal_DQin_byte_rl_reg[59]
emp_byte_rl_reg[0]_rep  mcal DQIn_byte_r1{59]_i_1 '.Do-“:!; .
[T = 28N
riu_clk 10192 o N
o208 >-.C 2 =
—CE =78 FOrs TH| Fo =1 FO = 106!
roealy — —qe o= ]
1N ] '3”
=R e gl
FDRE et

mig_ddrx_phy_vl_1_ddr_cal_addr_decode

mig_ddrx_phy_vI_I_ddr_cal

mig_ddrx_phy_v1_1_ddr_me_cal

ddrd_1_phy_ddr4

[& 3-55: MMCM [E]# cbc, E = BUFGCE_DIV EIEF— MMCM #iH

BN FHK R — MMCM B PLL 2 AN b, 578 75 P67 B4 2 A7 DR 3 1 9 . 15 BB AL [0 1)
CLOCK_DELAY_GROUP JE Al . LLF 7t fit 1 HAb A L
« BESRPEKZ N B 3 E CLOCK_DELAY_GROUP Z13, [PAIJyIX 2 iof B i It A Jm s S5 U DL A s %«

«  {E"Timing Summary Report” -1 &5 JHE I [F] 25 CDC 4%, LU i MR e iy b 20U AT AE R DT TR A R R B 7 o
o FEEA AR BROMUR R I B PG A I [FDP I LT BRI ) CLOCK_DELAY_GROUP.

ﬁ EERR: JER TV B S QU R RN B E5H, B BUFGCE A1 BUFGCE_DIV F¥R & LA RAH G AN 4 73 2H

AR

GT $ZOBT5h

A GT B OTELANAD, Gt Emt e, XN T — A GT quad HHIZEE GT*_ CHANNEL #.02
a2, UltraScale #3H3fikEik 128 4~ GT*_CHANNEL site {7 &, XA fe SEER T HLE 8. K25 GT
B P AR E Y, SiAi R 7EA DS GT*_CHANNEL S5 IR 4 X s rh . — 28 GT I 4Pk IEA A7k, JFHFHFE
TEVF 2 WP X R B #h AR 2k 75K . UltraScale Z2F)EFE DL R SR INEE, WA RCCRATH K E GT 4.

BUFG_GT 5ah7spasksg

7£ UltraScale #3441, BUFG_GT ZZ17 itk T GT i 4h. BT BUFG_GT #ishA 0 X TRk, MMCM TBHTE GT % i 4
AT AR SRR . XY TR EEIR, R ETE T E B0 GT*_CHANNEL %t i Al A s R i i, A8 SoatHik

P Z2 I B R A

T GT #: 0, "L BUFG_GT 4Rt fgesr, i 88 Ll EE PCS B AR # R 0 $0z 1T, it T PCle®
M, GT*_CHANNEL FFE )y user_clk. sys_clk Al pipe_clk ZE R Z AN AR . FRIHE T 5iliE GT #0017 &5
UltraScale #8442 [a] {4t 25k, Hidr TXUSRCLK2 FI#i# 45T TXUSRCLK #HZ A —2,
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& XILINX.

7 Series Devices (MMCM used for divide)

$35: &itel

UltraScale Devices (BUFG_GT used for divide)

& 3

LOCKED
BUFG?
CLKOUTO
MMCM v
BUFH/BUFG'
TXOUTCLK CLKOUT1
CLKIN
BUFG?
. TXUSRCLK2? UltraScale
7 Series |4 Devices
FPGAs [ 1y sroLke GTH
Transceiver |4 .
-« Transceiver
Design in
TXDATA (32/40/64/80 bits
< ( ) FPGA

BUFG_GT
%
BUFG_GT
TXOUTCLK
+
TXUSRCLK?
TXUSRCLK22

#E

-l
-

TXDATA (32/40/64/80 bits)
-

Design in
UltraScale
Architecture

-56: BH$MESKRECEL

-

X15237-111215

AT DME A Quad 1A GT*_CHANNEL FF =4 i I8P ER Quad H (1) IBUFDS_GTE3/ODIV2 5| IA: sl i AFAe] 225 I ok

IR AL T [F] — i X IR b ) 24 A BUFG_GT Z2A7H HAEAT— 1

BEINE) ¥) BUFG_GT,
AR WUREAE BT P AEAE,

Vivado T. B H &6 A\ BUFG_GT_SYNC JHiE.

IR Al BUFG_GT_SYNC RI[FIE & A Fi B HH A FL i

— 6 R AT T A MMCM 42 % GT % s eh B IBUFDS_GTE3/ODIV2 S35 4 (1) 5 24 JESEHUN h 43 401, 7E I 261
WF, BUFG_GT UEZIKE) MMCM. BOAER T, iR MMCM i /5755 BUFG_GT AH IRl R 81 X 1847 L.
B HA MMCM 22388 F Fl—4> MMCM site £72.8, WS FiH6IA B3 MMCM A G 7] fig4iE BUFG_GT, LAl

AL IR 0 5
BYi@Em % MisiEEO

ELZEERE Y, B LONE DT GT*CHANNEL ZE % [RTIXUSRCLK[2]. 415 £ ifiG i %% 4 quad,
GT*CHANNEL M 225 i} 2 1) f5 K Fo VR BE B2 1 TR R T 9 2 AN b X 38
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8 X”_INX@ FI3E: R

TESERT A2 MUiEEZEO. GT*CHANNEL FRic N #1, TXUSRCLK PAWE( 28 EoR, TXUSRCLK2 DAL (A58 &
7No BREN TXUSRCLK[2] #J BUFG_GT fii-F > quad, FEbric Ak tafia .,

3-57: TXUSRCLK/TXUSRCLK2 FiF % i@ 1845 O RORTsh A 2%
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8 X”_INX@ FI3E: R

WA GT A S B4 Quad H, WIAG S 284 BUFG_GT IR A s 2l o ZEIX RIS T, A5 282280 BUFG_GT
8 5 8 A R E 5 BUFG_GT /K TAHAR HI I 8 X4, M ALE BUFG_GT F- 7] Refdi FH i il 21 56 FF — 2 A i A X 3 P 4R

VLB S A R A XN B AR, TE AT BUFG_GT W% 1 34 fiL 45 Pblock. TSR T HPUIEIER; 1, GT*CHANNEL
FRit i, TXUSRCLK AW A9 7, TXUSRCLK2 BAAT a9 H 7R, FTfs TXUSRCLK2 fhE# 40 /S5
GT*CHANNEL A [ f) i b X 4 o

3-58: TXUSRCLK/TXUSRCLK2 EA U@ & O RYRT 7 2k

[RT]IXUSRCLK/[RT]XUSRCLK2 {mZE PLHC

24 [RTIXUSRCLK2 BL [RTIXUSRCLK —¢pysfigiz4Tr (B, J@idBRLL 1 FIRRLL 2 438 BUFG_GT) , 7E GT #1434
GT*CHANNEL HJ [RTIXUSRCLK/[RT]XUSRCLK2 %} 2 [AJ A7 4% FI 2= BoR o A T e W 25K, GT*CHANNEL ®] B2 &
T BUR T4 A [RTIXUSRCLK/[RTIXUSRCLK2 X (1) FilIE (4 % 2 M8 XIR. ok, WTF R, AR e s hilinzE
o ¥4 BUFG_GT X 4rFceh VYidiE 1 i L 5Fe 56 12 4~ BUFG_GT

BT BP OB AR 2 AC 44 B BUFG_GT IR #h X 45

O B NS IRZEIEN, 24 [RTIXUSRCLK2 LL [RTIXUSRCLK —F iz T, 2R Bz @i % iz sh i Fh 454

T [E) PCI Express AYEE R} B CORECLK/PIPECLK/USERCLK ffZ= PLED

[ i) PCI Express ® [ UltraScale £E BB 75 B = ANAf4#: CORECLK. USERCLK 11 PIPECLK. X =AAf4H BUFG_GT 2
f, EYEEE Y GT*_CHANNEL Z — TXOUTCLK 5| i3k, 7 CORCLK 1 PIPECLK 5|15 CORECLK F1 USERCLK
I AFTE A R ZE R . il B I ZEER, i Ras M s himZ T

H IR ) =4~ PCle B84 BUFG_GT ZrEe4a VUiEE 1) _Es T2 12 4~ BUFG_GT
o BT = AN B IR 2 Be 25 7] I b X ek
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8 XILINX@ FIE: RIOIE

AR T TME 2K PCle N EKRIER, ESH (MM PCl Express® UltraScale 2244 Gen3 £ it
LogiCORE IP [¥j7= i 46Fg) (PG156) [/ 43].

7 ZR5EEHET 3

ERE: AZATLL Virtex®-7 BFBHECAFI. Virtex-6 RIRT S B IH 502800, WS FRF 4K, 153 RA <80
PhRIRIER) (B 41].

Virtex-6 Fl Virtex-7 #34F N & 32 ANMFRA BUFG AR #H 2247, BUFG T3 B THI R i Bh /R, BT #h4E
B PR RE K s ehds i SR Ay . &R AR RS BUFG. BUFGCE. BUFGMUX A1 BUFGCTRL JFiE, #FANE8A B O
o W THA RE RN PAMRSEERER, B RSB0H (HEHEERmE) (SR 41 A1 (FERrm) (2] 30].

O B ORI PR SR BUFG HO%E, B2/ DU AR AR B RSk, SR T I B SRR AT B = oK, R4
XHE 55 1 H fo BRI

B4 R B EIR 2 Ak, SRR DI B SR, A BT S0 A g A X o DX R B P LA AT B e X S 2R
17 (BUFH. BUFHCE). [XI#Hf4P2247 (BUFR). 1/O I #8125 4F (BUFIO) & £ X I #1257 (BUFMR). Ul 1 A 5% X 45t
B ERE R, S RA SR (AP RIETRR) (B8 41 M1 (FEIER) .

15 FA 7K S B X 330 48 77 SE RS )4
6T LAY BUFG G 2 (AR B DXE {7 (BUFHCE), LUAT A SR b TR . RSO B s T SR

g, HL G A B AE ) — 4 IR BCME DG AT B, BUFHCE At A AL I Eh B3, BUFG AT RB)FE 7] — BAS [A) i 4
DXask b 24> BUFHCE, AT ] 35 B A 22 A1 i 22 PR b sl o b S7 42 1 B e

Enable

BUFHCE

BUFG

Clock | (0] No[\-ggted
ogic

X13496

3-59: IKERHXIGEE

FERSTAL N, FrA S BUFH #5800 AT T A0 [ RO B DX o TR RE R A Ml 2l el . SE RS AR (5
MDAIRECR) IR PERR R BUFHCH WJ Y SEBURE A€ I B X3 (0 v R BE I B 145 B e 25 OR h BUFH BB
GEIRAS o I Bl DXk b ) B AN AR B PR

BUFH A1HH BUFG. HiAth BUFH BAT o] 2B Isf e el B 2 ) i bt 2 6] (I AR A7 6 R AT REAN[R) o ME— (A1 A0 2 29 PR A
BUFH 3X3h7K T-AH 4R F B eh gkt o e i 4 SR AS BUFH b [F) — I hJR ksl , 20 A5 i B DX 38k 2 8] i 22 B B = 32 4%
HIFIGI S 2, IXRESERE AT DL 22 4 S X 4> BUFH BXED I Bhisk.  BUFH 38 /] FI -5 [l X X 38 ) MMICM B8]
PLL, AT e NBLT-IRArU R B8 o (A6 X PR iR 2N T, AEIR AT MMCM B PLL AT .
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8 XILINX@ FIE: RIOIE

KT ssI FURIE LI HEE

WE, ERITER SRR R RGN T SSIEAS . Bl TR E, EEX XS N, B FESEFELR
. M BUFMR i, AEEIRNES SLR A A MR #h Tk, FHNHL, 28R BEH P45 57085 BUFMR 2 bank B4
X 35k A A B AT SR 7 SLR PN rh o B X 3, DA T ) SLR 22 45 T 1 F) 4= 358 = /N I X 3

AR S, Wil T RN RN (BUFG) e AN (B45) 16 NMAEIL, B EZEHELZHE. KETH
S HB I BUFG, G A BEA LRI R . FE7 2 BUFG #Elid 16 41~ (HANE 32 ) I, WZifE 5| kA
JR T30 B8, 7 R IRE G K 4 SR ) e 2 57 G A1 /B0 B £ AT SR SR R R R A

MG HEIERE 7 252300 h—8E, SRS IIRER 1/0 (CCIO) FAH e iR & BEAREL (CMT) #EAI17ES %€ SLR
FREERE IR SN BUFG A BRMIPEZIR . 7 F SLR 23R8 =301 CCIO K AEURAN N M 1) L 238 8 R 238 7R 1) BUFG. [A]
M, FEBEBESIIAAESCH CMT FIRH%, REEAELLFTE SLR )L 3E T 255 BUFG #id 16 4. Ak, Z LA
Al A3 T A H BUFG, 7ERES & 2E W o8 A 0 N 8 A3 i #h IX sh B BT A 1 SLR.

N T B4 SR A AR AR 32 NHITEI, FE R BRI BUFR A1 BUFH TN Bhias, AT sb BT s i 4 =)
I i . 45640 BUFR A1 BUFMR, H] BLERE) =ANEHE X IR FI YR, B 02— SLR (T Virtex-7 2%
SLR, #j24 25 JiANIBIRRRIT) o ZKTHIAE A b X 45 m] 5] s 40 72 A5 7 000 el A A 22 07 (RS BUFH 2847, SEBLREAH
B F =42 —4 SLR MR8k (48 16.7 i EEEI0) .

SRR Y IZ L BHIRAN AT LA/ i b B S PO T (K508, 0 EL AT A2 R5e 38 i A 5, T3 THIERE . BEIRThAE.

R FE BT 32 N4 RN B SR IRE) £ A SLR BiZ AN SLR, 1R AT REZE4M 4> BUFG 4 Jsi&hfl. 7F SLR 4 Ab R B 4>
SR F BB AT, ETERRAEMRAER T, £ G EE SR8 SLR F# B~ BUFG. FIH
WIiThae R EE 2 H P EHA W, £ TP, =4 SLR # )\ BUFGO %] BUFG2 CL#ika =, HbrlEHSEHM SLIR N
WHEMSIE B, 5—J5H, BUFG31 R R#iMEE. Blt, [A— BUFG31 (fi+ BRI SLR2 ) mATHIRIKBhFTA 3 /4
SLR i ehgk, {HMNZEF AL FH e SLR #[1) BUFG31.

Xt BUFG 15, AUk WL M T34 5 (LOC). BLAh, RN B T 7O AL AT B g . T30 A J& 238 24 1
SLR ™, DUBESRI b 5% . U R PTAT 4 JR I B (A1 R ABI A 7 A8 ) B RS A 36 G i A AR AT IR ol 5% B 175 DL LR 4o
BB IR, BB SR 2 T 32 ANz R e B
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& XILINX.

$F3E:

Interposer

B%BUFGM (X0Y127)

96

97

98

>BUFG2 (X0Y98)

>BUFG1 (X0Y97)

>BUFGO (X0Y96)

SLR3

12

Interposer Clock Backbone Tracks @@@ 31

>BUF631 (X0Y95)

64

65

66

»BUFGZ (X0Y66)

>BUFG1 (X0Y85)

>BUFGO (X0Y64)

Interposer Clock Backbone Tracks

SLR2

95

BéBUFG:M (X0Y63)

32

33

34

»BUFGZ (X0Y34)

>BUFG1 (X0Y33)

>BU FGO (X0Y32)

Interposer Clock Backbone tracks

SLR1

63

BéBUFG(M (X0Y31)

SLR Clock Backbone

>BUFG2 (X0Y2)

>BUFG1 (X0Y1)

>BUFGo (X0Y0)

SLRO

31

Interposer

J

[& 3-60: SSI BEfFATHhLk _EHIPRES EHE
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8 XILINX@ $3E: wittlE
SSI HARZBF G a2 FHE P FRIRA T R E

BB ZE XA AT R FPGA SRAFTTT &, AR P RE 3 45 58 R AT VAR 7 TR A0 2 2280 43 o 3k R AR B i 22 AN AN 2 5 B e S
PiA B I B R, A B S R IO DRI () R . AE AR A B2 MR R TE DRI PVT T2, B4
FRREAKTZMEIET, RAAEEALRA 4 SERAE .

HIEARXFE T Z, FRBNF TRIGZR AT RO EAN PR . EorsErdied, X®rmafEg
SEAVRFFTESER — 8 I A A, JFRIEIUE IV ESR,  DUARIE IR AT U MAESR 75 o X SSTRCRBFIN =, Joii
FUBSNEAT ISR B S, RO ot TR CETH R P25 i X e R =

A SRAE P TS B AR ) SLR BEATIEIR T3, IMZERIER, T H & G (PR T, MAZBoR . PRI ER R S 8O
AR BT, ot SLR A2 J& — AN PAE IR SLR. X FERENS 752851 b SIS N8 50 i) SR IR B 2% 3 A, AT B
R BRI ol i 22

BEXS UltraScale S8R5, WA s sgma i SR, 38 R B AT OR 9 A BORE I B B3 USR] RE B I B S Ay o
RATE,  PAREARI Pl N BB I PR S Dl ke

l_ Y N
B $h a5 415 1
WAL O 2 My B S P sk i R RN R, B H 0 o BT 3R 4 75 E e,
HE T

TP THL  Vivado Zia THUR LLE 310 T A I 4544 ¥0E 42 )R 2247 (BUFG), ELRIZUM R B (BRIEH]
Zia TRPATBOE SN LAER]D o QIRTSCHriR, BUFG RERS TR AL 2 K2 B b R 10 528 RIFI IR Z M 4% . BRIE
arfF ¥ BUFG HUE I RETCI%H 2 Wit I BRESKR, JE/ 5347 T3

EAR WSRO I RS AN AN, AERIEh W22, AR, ThRe. PERESIL BT W RE 2 3RS A 7 ek

ZEYRMBM
st I b 0% YR ) 17 B 5 12 {8 P CLOCK _BUFFER _TYPE £ & 21k @ It . 422 LA T+

o Bjik BUFG HEH.
o FHEACHER BTSSR EUL BUFG,
o B ER A E T TS HLRI N B R A7

MGELR, TR IATAEFAMES, wrT DASEBL % .
R A AR NI B

o EEARAE HOL AU, SXREE MR T BL— BAAE T
« A XDC A AR, RFEEFH B HOL ACAS it RE SE B st .

P BY1E A

e 1P X B EE I B 45 H A #5 B, Clocking Wizard 1 1/0 Wizard & 1T Hr B b %0 YR A S5 MO PO B SR A B 2, L3
«  BUFG

«  BUFGCE

«  BUFGCE_DIV (UltraScale #3f})

«  BUFGCTRL

«  BUFIO (7 &%184)
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8 XILINX@ FIE: RIOIE

W

«  BUFR (7 &%14%4F)

o BPEMEER, 0.
TRA B #hE LA (MMCM)
BAHFR (PLL) 41

A2 L AR RS (MIG). PCle BRISUR 2% 18] 4600 &2 24 1) TP L PT ZEFEI Bh 454, M1ERR IP (—384 . 5@ 4 hn LA
R, IXWAT ARSI Bh TR . (HUDSRA IO RS, T RS2 BRI TH 43 358 4 1 o e i b e T

FER BSR AR VOSARATSLBIAL Y 1P 8 R 47 SR BRI 2R . ThEE MBI, IR BB RS .
N T EZER, ESH R IP .

Sfite

o (R et 2 I s | ) o 65 R A 7 V2 2 8 T i (RN b B R S 940 21 HDL &t . IXFRRETT DL FH 28 2F 1 2 5B Th g
FERHEA TIN5 k] . £E48 ] BUFGCE. BUFGMUX. BUFHCE B H e 55 B4 4T 4B 045 i IR A S5 M ISE, s2qoilfb
EHEREA 2 k. (HRERME R AT S, BRI TR 45 R RS 0 5 v 2 Bk T 4t e sefilth T

T

— M USRI AR OTVE CERR AR SR I ) I 1 Y PR o A B sk B, R AR T 2 B T 2 B
SEBIAL . BRI B EIR E TS TR, DR AT B (A lC 25 B i 2 AR

7z ] DAL S BRI S B BRI T o G TUARIN B BE IR AU BEEIR 2, T HOE W il pE 2 ReRE, ik
HZ MR R R, FBHUT TRSITREEK, PR A AR X2 A BT B T T
JRRLER BT 9 3 — H R .

87~ FTLMEF Vivado HDL MR ESEGIILEE e 8P R 1E . 152" H Vivado Design Suite HDL #54R%" .

EHIETRRVAEGL. SR, HXEEEANELE)

AATHRAE T ORI R R

EAR#IEKER (MMCM FA PLL)

AP AE R MMCM B8 PLL A& B I B RS AR . MMCM 58 F T BRI B i N SE IR R B 55\ R G [R)20
BARAEMA LX), #illn.

o QRIS AR AL

o UEBRESBR AR ELEN

o BRI,

o A IEECES B A T

NIEMEH MMCM B¢ PLL, DAUMRZ IR, LA LR MMCM ZERVE S Bl Y DR, Bef% e bt o 4@ i BT 75 i I b e
P Jyitl, FARBERZIZE TR Clocking Wizard Sk IE#f i BiX — Bk

RO T L E R B MMCM B2 PLL, TR OG22 38 ] E0, 1555 IEMRIBEE, DU G th LT ()

o ERREBIIER,  HET R AT EE
o ESIAIERARAIE R
o fREN PR .

FEIRR: 7EfH Clocking Wizard % & MMCM 5 PLL i, 7EERIAZ{F T Clocking Wizard 2 H T4t #1230 H i1,
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8 XILINX@ FIE: RIOIE

RYEEA H bR, T A b S s E, DAt — D i MEE S, AT UE SR SO e B, T
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] MMCM 8§ PLL I, 1 5505 04T AT 34
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I 2 o
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TR 2 i R . 28R MU0 LOCKED ¥RINZIAL T 2 mfsit, DAEZE RN AT 0.

o ffai\ CLKFBIN #1 CLKBOUT 2 [A]f1i&E4E . {5 PLL/MMCM % 1 i 4 55 B S50 N S5 I e AT AT 3 5%, 41 n s
ZHOL #ME#ERE), BUFG REAE RIS E T,

o B UltraScale 2o [FE I 2830 C 842 E i MMCM BX PLL A A7 4% 5% FR i o, 518 H BUFGCE_DIV i A2
BUFGCE. 1%, &M FP CDC".

O Bl : #RR Clocking Wizard WA FANF BB, T8 RIS S A B H QI iR S d e & .

fERtsh {5 BB IDELAY 5 A4

XF 7 RZANEARL, WR R T ERVFREAIAL, W LME A IDELAY X ODELAY (i3 MMCM B PLL) #SIAR4M ) 4E
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FERDBAEAE L M B2, wT 52 (ke b AR 22 I B B i RAE HOL AXRS S SRS AR B I B T 13 R, &
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8 XILINX@ FIE: WITE
GETsh 1R %R R BT Sh {E BE
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PRI )42 TR S5 B EN 0 B AR L R B B o SRR AN AT DL TR FE AR M S B B B UR, IR R B SR A
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7 AR B E AR A . 0TSRRI IS B AE R, AR RTL AR ) GATED_CLOCK J@ k4R Vivado £54 .
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2 BT DATE — BRI (] Py ek A2 s, Jas AT DA R X S 22 A7 B N2 ARk R S PR A e B R 2% . B P BT DA
BUFGMUX 8% BUFGCTRL ¥ i e J5 M 3o 55 S R T s A5 5 DT 30 9 o P 518 A ) B 5
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M. BN, 77 By

o S BUFR 2AMBARME 2t (KT 450 MHz) , I X EHe 4t =g Xk, BUFR @] g L HIRESELT .
o T Virtex-7 2844, WATRETEXN LS X (HEZ HAEE =AEEASBHIX ) {#H BUFMRCE HiA.

»  BUFHCE & & ReW 00 & 78 S AN I B X I b i et i 2 . EROR BUFGCE W DA ek gs 1, R Hig i RyEE, B
R E B HAS R BT RE IR

EHIFIE SRR R BN

FPGA ST 5e ML E)q, SFHEL)— RV EA B IICERS, EA R TIERE. ARZHLERIIT, R
AR — 2R EAELL (GSR) R, A5 -4 )RR (GWE) 15 5 k. XAMP RS G BN SRR,
SRR N AR

A0SR BRI A R [0 B 25 I PPk, DRI Bl A IZ AT AR T GWE %R, # Bkt i AR FIIR
&o MT R, REARR. EHMBHD, X0 RSB SATE E S LW A B ah Ha 2

B L AE CAPRES T3, 28R B BUEAE F LUF AR I kedz il Ja 2 A A2 2.«

o fdFEA I BERERE S IR B SR B AR AE . FEAEREVITI B 2 BT, B EABRGERT R N A M. LR
7R T 4E UltraScale #%h E47 )5, Wl IR 25— AN 4hia iy, B ERSF AR ERE
ASYNC_REG=TRUE, W] Lt e fE2e #AE 84S SLICE o, BRI TF 2 4R e B JRORE) . BBy 1-7E [R5 2%
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8 XILINX® $3T: RITEIE

clk_IBUF _inst
dk[ > ' o
TBUF
—‘7 cdly3_reg
Synchronizer/Reset T cdly2 reg 5
CE
Delay Clock ———» cdly1_reg G G W
i dl c CE Q 5 CE| clkBufgce
cdly0_reg CLR | o
) I—CE
reset_IBUF_inst & b D FDCE BUFGCE
i o |cE Q D FDCE
reset [ > LR
IBUF D FDCE
FOCE
Design Clock

X18183-110716
3-61: E{IR2FHEZHIE LFIER RHE]

o A MMCM I, T LU ) S ik 3% Safe Clock Startup #6351, PAR{R R A E i Aa 2 AT §E 2 Ja A fefiiAg
Boiti . DUR B oR 783 BUFGCE 1 CE 5 I UltraScale 2% MMCM LOCKE D 155 FEZ M B, %5l
IR 8. 55 A BUFGCE JH4T34 35 B Y BUFGCE  (JH A IF4d) , % T-4%4] BUFGCE/CE 3] JHIHiZ
. IR E S MU E B 23 BUFGCE 51 Iz IR i s mA%, A BhT UltraScale #3447 ) BUFGCE/CE It} 5

yay
ek
clknetwork|instjmmecme3_adv_inst
CDDCDONE[Y*
CLKFBOUT
—{CDDCREQ  CLKFBOUTE[®
—{CLKFBIN  CLKFBSTOPPEDIY
—{CLKINSEL  CLKINSTOPPED™® g clknetworklinst| clkoutl_buf_en
—LKiN cLxouTo|- L [
W Gl gy BUFGCE High Fanout Clock (routed to several or all clock regions)
—{pADDR[6:0]  CLkOUT1
—{pcik cLkouT1gf
;i , Jnre
T Lumurz:lc CEclknetwork NFst|clkoutl_buf
—{DI[15:0] cikouTzaf® | o
—|owe e e TS N A
B TR T Gt | BUFGCE
—PSCLE cLkouTigft | I clknetwork|inst|seq_regl_reg[7]
2 e | clknetwork|instlseq_regl _reg[6] |
—|PSEN CLKOUTS [~ i clknetwork|inst|seq_regl_reg[0] - 1%
—|PSINCDE “LRouTS ¢ g -
SINCDEC cucours 1 o o i
—{PwRDWN CLKouTs (2 cE al-
i —cE aQ o
—RsT DO[15:0) [ A al------ SR ) r
DROY[Y A R
LOCKED| 7 FDRE
P FDRE
PSDONE[™* FDRE

MMCME3_ADV

Low Fanout Clock (routed within MMCM clock region)

X18185-110816
3-62: UltraScale 88t MMCM R £ B+4h /S Bh 7=l

2R W% MMCM & PLL #MEAER % B 5 ZHOLD B¢ BUF_IN, W€ CLKOUTO HIFTA I h 35 i eh 4y 40, F¢qH

O FHAHIEI ) CLOCK_ROOT. UnSix7E BUFGCE/CE 51 N 7B FFst, U FE 5 5 H IS g ) 2 1) 1)
CLOCK_DELAY_GROUP £ . Bk, MiEAT LUK B i 4 4% ) USER_CLOCK_ROOT A B N5 MMCM # [
FIREP X, XHF 7 RAI84, B TFARFEEIRE SR, 8% AT B AN B A7 R 3 B Ik

o EVCFRISREIR Y (BIUPRESHD AT P AERE, AMEA (R sE, DU IRBOTH X L A 3 %
BRI A,
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A LIRS ol A2 8 P 5 ) BT A2 e P 4R I B B R REAT A LR O b 0 2% . E K Z LG OL R, Vivado Z8 & 1 Vivado
IR AL T RAE S BRI b 22 A7 BB AT BRI 30 /Nt 07 B PO IS o X 2% o Sl NI B2 A7 o A b o e 8 R A A

G R I iy P G5 A 32 A S B ) T s R 23

IS 142 2 AN E IS B e A2 L B oy LUT

7 BHN AT 1K 2 I B 47

JERE: UltraScale SFRALL 7 RPN 2 N B EEAE, JF AR Hh I Bl 277 A A1) 2300 8 AN 207 2 il
R, G P AR b o A HbI RS SEB T AU R T LA

ST I b 2 S BRI K A R A
G IR &5 s e W2, AT R AN AR B, G BT A 1R R AT Z b i)

Fm: WA B SI N QoR I, S A1 R LRI HLI I B SR 3 #5976 Pblock I#E]—AN/NX g, £ A
O report_clock utilization FpiRASHUINEMALE, EEMEAMNE, FFukE /b KA .

1) 52 46 L B

1 FPGA A3 (I B A 25 FPGA SN Bl S F I e 28071, /2 f# ] ODDR 414t K — M RFF A= T, 5
—AMREEAACHESE, AT DT G AE AR AL R RN s b A P RPN Bl (0. K D1 fREFA 0, D2 SIREIER
RN 1, AT LASEEL 180 FERIAERS) o A B/ LA B AERE, B RE AR I B 1k DL ORER IS B 1 — B ]

W — DR MR AR AL, AT MMCM B PLL 5 A S U M /s RERL R BORS IR | [ 5 1
FIAZIARALAME o SXFERLRENS SEANA o s A L R IR AR AL AR At 1), PR AIRAR PR e (R AR BRI 7 25K
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8 XILINX@ FIE: RIOIE

/- A :
A e 38
A A IE (CDC) BB AE W 1T AR BB g T S ik, & mT BLisi B 2 s, {H Vivado Design Suite 20 I B
., JFHSAIEMNH aAsyNC REG JBME. FERTIRMAL XPM DUB PR IERA I B BR B0 1T, B3

«  ffplace design PIKBVEFETIRE, /R FLER b 1K~ iR B bE I 18] (MTBF).
o Hiffi# report synchronizer mtbf HHATiHA.
o B report cdc RS, XEE EERBAKNER R ER.

R X TR A RS T 2 ) CDC BRI &, S mT LA B HLRDR B IB . WO vess, 15208 (Vivado
O Design Suite /i ' faFg: Bt A SEAR) (UG906) (S 23] rhiytit .

LS PN 570 6 B 2 18] I s 2 X 3 o A I B A2 0 RORTBORA P A R 2 i b 2 (8] (I PP, 7522 CDC HLlg . (]
XPM I, A A % B B 2 o i ZAE I 2 A1 AL A

B Lb4F CDC

R T LAV T R SR

Single-Bit CDC
Yes W No

Is it a pulse?

Asynchronous?

No Yes No

Use Use Use
XPM_CDC_SYNC_RST XPM_CDC_ASYNC_RST XPM_CDC_SINGLE

3-63: ELL4F cDCIRRH

AR NF TIREL A RAHPRALFL RREE R, 2R (Vivado Design Suite 7 51 FPGA fll Zyng-7000 JEHE RS )
(UG953) [Z | 30] Al (UltraScale 288 FEFERT) (UG974) [B I 31].

Use
XPM_CDC _PULSE
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& XILINX. 3®:

%43 CDC
NIRRT R 207 SR s ek

Multi-Bit CDC

Is the data
known to be
static?

Yes

Y

No
Do not add CDC circuits
Manage CDC using waivers for
report_cdc

Is a transfer
required every
clock cycle?

1
Yes

No

Is the data

buffered? Yes

Y

C Use )
No XPM_FIFO_ASYNC

Is the data a
counter?

Yes

A

C Use )
XPM_CDC_GRAY No

Must all data bits
No be received on the same Yes
+ cycle? ;

Use Use
XPM_CDC_ARRAY_SINGLE XPM_CDC_HANDSHAKE

X17901-101916

3-64: ZLLYF CDC AREN

witeE

AR WFTHEZHERARMNEZALFRESRIEL, ES (Vivado Design Suite 7 %1 FPGA il Zyng-7000 FEF5 7 )

(UG953) [ZH& 30] Ml (UltraScale ZEFIESERE) (UG974) [ZHK 31].
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8 XILINX® F3I3E: ®KIrQE
1t MTBF

BT MTBF £ DL F B3
«  [ABE% MTBF

o TSRS (SEUs) S8 A% F iR 18] (FIT)

R BT SEU 5IRRMEA: FIT SRR AREE ER T R34 .
[F5 4 MTBF S5c1HoCHE,  JF BLBE DA N A8 k.

« 56 CDC A%k

o AL SRR R D AR A

< HFFFF

o UIRIRERE R

79 D EST_SYNC_FF SHUAIFIEfBRVE

L XPM CDC #kisf, DEST SYNC_FF 2 B WSS R A A7 e AR . 2 A A S8 ESE IR MTBF, it R/l
AL REIR o EFFIL A AT BRI E B 2 — MBI FE, WEUTNE:
1. it Vivado Design Suite SZHLMFEIZIT TS
2. IRBEEMEREE, PATUUNEBRIEZ —
X7 RPIGEAE, WEiL#E DEST SYNC FF HIERIME. X202 BB T RV ER IR SF 8. T o4t
BEATRE— 22004
XfF UltraScale 2314, 15I21T report synchonizer mtbf #14, %Ay E AT MTBF, #idi%k
RAFE, WTEFR, EATLAIRE] MTBF, SER AN BE IR 2 R RS AU
AR ETT DU AR FE A T - CDC M, Ho AsyNC_REG JBYEIEHSH T A R e 445
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8 XILINX@ FIE: RIOIE

Determine XPM

synchronizer stages

Y

Set DEST_SYNC_FF
starting with default
value

!

»{ Implement Design |«

Increase DEST_SYNC_FF Decrease DEST_SYNC_FF
parameter on XPM_CDC parameter on XPM_CDC

A Run report_synchronizer_mtbf A

Need to improve
MTBF?

Yes

Yes

Need to
improve resource
or latency?

No

v

Finalize
DEST_SYNC_FF

[&] 3-65: UltraScale 2514 EU[E] 2528 MTBF fLILRTE

IEft £ RI% T

XPM CDCs #2ftH O\ set_max_delay -datapath only £/ . XPM CDC 5 set clock groups ZIHRAFHE,
set_clock_groups LI A B =ML, IHEED XPM LR, FE THREZELS, ES R E U441 CDC
2R,

FEAHMA 1P

P FRSEIAIE R TP A% RE S R ME IR/ BT RIRAE T A&, Mmuhnid = i Eiiatfe. & TMEZAMH P HEE, HS
e LA T B
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8 XILINX@ FIE: RIOIE

+  (Vivado Design Suite FI/"4875: K IP #4771 11H) (UG896) [ 12]
+  (Vivado Design Suite FH /' 4655: KA IP R IP T RA) (UG994) [ZHR 28]
Vivado Design Suite QuickTake ¥iJii##: 7E Vivado HECEFMEE ] EH IP

MR 1P ER

SHEMH LM S, MR IP EREEREENHRTZ —.

o RIWATTEINRE LA e Wit B AV 2R R M KT 5 = 5 SRR TP 2RI, 0.
Sl K IP &ZAEE, eSS E L
FMb S bR R 2w et EFESANTREPEEFHEARAZX?

o EETHEMHED, L ragss . Mg OB,

ﬁ BRI ARIZ L T HBERE IEA AL PE 1P & L3R, DT HEIN xci 8 xcix IP Y550, fE(EH] 1P AR, 214 1P
AR DCP SCAFAE NI H P

AMBA AXI

R BEX A TP ABMA® 4 AXI4 I TP $2 IHEAT T krvifb . X AbRiEq RS 05 7 4k 38 R B A = J7 $Rptns
AL IP IR TR B KL RGN R . VA Ot 2] B O FPGA defE . 28 R85 Arm JLFEIHIE T AXI4,
AXI4-Lite FlI AXI4-Stream i .

AXT EoNEERE . IR R AW E, G TR . AXI4-Lite /& AXI4 RS fEI AR, T EHA TSR TS
ARS8,

AXI-Stream I T M5 2 MES 1 00 B R Bt SLR N P65 DSP MUARATIE 5 o

Vivado Design Suite IP H 3§

P F SRR B TP RO 47 . (ET7E 1P PR B THOK B4, DSP. JBAS A 121 1P 1.
75 1P b o LA B FFAT T 1P M2, DB AT AT 1P 17 gty A HG . 7 SURI 2R

AT LA GUI 3K Tel shell Vi1 E e S IP HSe i 1P i Tel BIACAESS £ 305 1P 4400 E 52 SL T A

EHl 1P

FER AL ML FHRAER IP-XACT A% AZAT 1P, JFIRML IP BP3%As, FT-HBEH] IP. AN, EHaT LT E CE 1P
ZmE P Hd, JREUE T AL A AR SRR IP FE. SRS =7 IR AR 1P thn] DAAS Bt H kb, wid2
EEPRAE IP B, e D42 IP-XACT %K.

M IP BRIZFEFE IP
B SR A = 7RI TP @S AL R AL 2R L Tl SR R AT A K KRR
HOTEmr LIS 1P H 3, 75 1 ORI X B TP .

IP H AR ER > TP AR G SR (i (&S (e TP LKA L ) AR JF 7 EEVF ATIE. TP e S A IP 215
i LS CL R VP RTIE RS o FE AN TP H P $5 TP IO, NARFE BT R BLAR E 1P (T REH S8 T 1 G A1k -
o ZIP RIS B CILAHRIE IP 7= fh 6 FE )

o BHREEIFZIP? REFRETHEER? (P EFFEAREEEEFER) ? WRIFE, RKRTLINEFLE
DL B AR (Fmax) &% /07

UltraFast 1175536/ S 101
end Feedback
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com l_‘/_l


https://china.xilinx.com/cgi-bin/docs/ndoc?t=video;d=hardware/configuring-managing-reusable-ip-vivado.html
https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=101
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o BT SR B @ AE R D bR
LR, PCle S0l Az .
TEABRSTE T AEABas e SR . RTAERE
Aurora R BLHHED.
FERE: IR R R A CEdlEE .

o IP R BRI (RAEEID

o 5RIFHRES BT R BB Fn:
AX14
AX14-Lite
AXI4-Stream

o WMPWREZEPW, B IP HRAIERIZLN IP, TTREL SUE PN IP . .
AXI-AHB Hi#%
AXI-AXI H.J
AXI-PCle %
AXI-PLB Hi

BEMX IP

AlE GUI 8@ Tel A H 2 X 1P,
< REAE GUI

o fEH Tl A

EHE® Gul

B A R B SR E E L IP B RS RS IP A O B S — BEARRE BT o [ A DS
Po BT, N B, e R E IR 9 1P QM —F5Efil )y 58, Aot B XCL SO Bl Ja FIXAS XCTSCHEst
FILAA TP A A AR F i L 45
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8 XILINX® F3T: RITEIE

UltraFast & it 755536/

Customize IP X

FIFO Generator (13.1) ‘
ﬁ Documentation IP Location (& Switch to Defaults

Show disabled ports Component Name | fifo_generator_0
Basic  Native Ports | StatusFlags | Summary
Interface Type
* Native AXI Memory Mapped AXI Stream
Fifa Implementation  Commaon Clock Builtin FIFQ ~

FIFO Implementation Options

I|+ FIFO YWRITE Supported Features

Memory
lll4+ FIFO_READ Wr_rst_busy Type 1) 2 (3} (4) (5)

clk rd_rst_busy Common Clock (CLK) Built-in FIFO v v ¥ v v
— Common Clock (CLK) Block RAM

Common Clock (CLK) Distributed RAM

Common Clock (CLK) Shift Register

Independent Clocks (RD_CLK, WR_CLK}) Builtin FIFC

Independent Clocks (RD_CLK, WR_CLK) Block RAM

Independent Clocks (RD_CLK, WR_CLK) Distributed RAM

(1) Non-symmetric aspect ratios (diferent read and write data widths)
(2) First-Word Fall-Through

(3) Uses Built-in FIFO primitives

(4) ECC support

(5) Dynamic Error Injection

o] [o]

3-66: IP EHIETO

{FF Tcl BIA

HA EREAD GUI BRI A — 2 Tl dn. P QUG E A E R, T M)~ T8, BRI Tc A B 358 .

R 5 ERNTE N B I A4 Pk S RV B E RO — BRI, M E et GUI E] 1P, SRJG BIERIIAS . R4 Tl i
A e, R AT O RS B SRR EEBUEAS, BB e K.

KM Tl A GIEE 1P 77 [ SeB B3k, ELInfeE (i RRCAEH] RGN 5. INFR 1R 5E 2 SIS B BRI RSOA % 1) )
f5&, W&k (Vivado Design Suite HI 745/ : WitiitfEfiN) (UG8I2) (21 8] kL.

\P hig A< F AR A $os )

IP e e, TRSAEMR—MIEFTEFHESEUE N XCL 3. 84 Vivado IDE BRA S RF—NHRAT) 1P, [H I3
FSBFEVCH OB TP AR o U SR A AT TP ROAS, ENLORAFECE A B i 45 R . Il T E A
FFARRL A FA AR AFE RS B, 120 (Vivado Design Suite I/ Hi#d: WAL /) (UGB92) [ZH] 8] Hhfisis:.

BERRR: N7 RIS P, B T XCLICAFZAh, e8I PR) UM A BAT 7 RIH#EE TP [KIAK
AW, 15K PRI SCHFGRAFAE S XCL SCAFAR R H %A
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R LR
SRR

BEVHLIHE L7 B Th b 0 AL R, AR BT J7 SRAEREAF rh BB 6 IEH I8 AT X T MBI iiit, EHR 2N
TRSE AE TSI SR L FE i o R AR T 20 RS ARG PSR P A P R . e, B LR R AE SR
BAER] (BRI, daAf R s A A e A D

BT ZRE S ISEIEL R TP, B IE S LR B GE R, 0 T BT S 1 20 R sl R 4 R AR 2 Lk
WA AT IR XE . PRI A P 5 B R — B S AR I T E 2 A RARIIE R, ES UL T 5k

«  (Vivado Design Suite Fi P8R : Wil o FISEIAR) (UG906) [Z ] 23]
o A[TESRR BRI Vivado Wit B AR ERE T _EXE " S BT 2R AR
— L BRI BT (B IR BRI B A s At TR i gt 28, #RL AR T AT

RARARCNE, IAEBRN AR B ENTRBREN . Flan, BT i e ol eS0T & 2R H 2 BTt T e 30 Bt
O ZURF PR IR IR ) 52 SUBHE LRSI BT IR AL L, B T NS A A7 0 58— A AT h, S E 3 .

BRI LR+

AIRZ I AR A LS, ZKEBURT TRIA/NIE R . sy b — 2@l
CERCS

N A B BT B 82

o LASCHEARERTRE 2R

o LA REIERZHR + 1A SCHEAR RIS P 4R

o LASIAREIERAR + LASUIRAEN P (SRED + LASUIRFE iR 7 (23D
Figi

TR (A PR ABETHEILD -

o LAHAERETUZRR FE + 1LASSCIAEE TUZ M + 1 ASCERRTRL 1A 1P i3k
B UG

— HSE TR A AR g ) TAE, Wb R SCPE A A SUE S RGO . A2 TR, SR LAAE Vivado IDE

HETH reorder files Tcl fir B ELAIWCAFINT . EIE LT, ZI0TF A B3 AR TR Tol A1)
read xdc (1%} XDC 3XfF) Tl source (X} Tel AR A BIZAHD a4 K 2 Lo

BB RInF
ZIRiEH (XDC) T Tl iByE . 5 T —#¢, XDC JgFHFiES:

o DAVEERIET, EYE AR [FRIRE, I I A L A R S AT E
o N TESEMFAREI AR RN ERLAA, NiR)E .
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L & VA EAU SIS, I PP 29 SR R R DA IR -

## Timing Assertions Section

# Primary clocks

Virtual clocks

Generated clocks

Delay for external MMCM/PLL feedback loop
Clock Uncertainty and Jitter

Input and output delay constraints

Clock Groups and Clock False Paths

H H H H H H

## Timing Exceptions Section
# False Paths

# Max Delay / Min Delay

# Multicycle Paths

# Case Analysis

# Disable Timing

HfE 2 A XDC SCfFr, JCHEE R BhoE SR, FRRUER P2 7 IR HER .
WIER L AA] DAL TAE A AR R AL E

BIRLGAE LR

LRGP RICEI BT RTL 38, R RIS e SRl ) SRR LA e R BOR R 3% . 45 R 52 RTL ARG B S A2
BELIRIIRE . AR PHRAERIX N BL (5SS ER BRI NS, ToiE WA R LR B 2 sm (Bl andf
FE€) o JXHLAYFE H AR AT BAT UM AT B2 TR LI AR N R B — i AR N BRI MR

LESIBERZ A XDC 4, HRAH 0 HIEA AL
o BEN/RE T R P LR S QoR:
create clock/create generated clock
set_input delay/set output_ delay
set_clock _groups/set false path/set max delay/set multicycle path
o SIRFFRBEBR T RN 7 LR AE LR 8 TR P
set_min delay/set false path -hold/set multicycle path -hold
* RTL JmPEsm iR A m it ML (L SR g th . DUTR 3R — 255241
DONT_TOUCH/KEEP/KEEP_HIERARCHY/MARK_DEBUG
MAX_FANOUT
RAM_STYLE/ROM_STYLE/USE_DSP48/SHREG_EXTRACT
FULL_CASE/PARALLEL_CASE({¥ [} Verilog RTL)
ERE: [F B RIE R i E Y XDC SR . (T3 T XDC RS T AE AR 52 175 00 HANEUIE RTL AT T3

M gE A R .
o PERLAIHPL AN (LOC. BEL. Pblock)
LR LI RAE T S R K B AUk 2 . T T3 ORI 7 00 — 1% RTL B S5 & e gitbid il 2e, Wk Iiss
TARF XDC 493K, teak, BFUbEH SRR, KM% E B eIt AN EJFEIE, §lan LUT 3¢ DSP #t.
BT REANBEU T RIS R, H Flow Navigator H[1"Open Elaborated Design”, 44 J& 3 W& O JZ 27
B LA A7 A U E RAM B, T HLA 8 2 R R A0 T O LS Bl s il A AL .

AT-{RT Ak, 1R R 3 ok R BRE 2% 28 80 %5 7T F1 - DONT _TOUCH. KEEP. KEEP_HIERARCHY B¢ MARK_DEBUG #)H i1 T 1R 1%,
{EAFTE FRAR A 3o B8 5 A2 T AR QoR 1 XU
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)

i, AYLRAAEMNREAPER SN G, RIS AR R M2 X MAX_FANOUT J& MRt 1T 8L,
1M HA L= 2E 5t DONT_TOUCH #EATORAF, A4 B HARAL e 52 21 R 1 i 5 4= BHLAE

EERN: 53BN, SRE B T E SO AR RTL PR RSATiAE,  BLRAG S 4F ) QoR. A 2
AT X SEILEAT T RO AR, KIEW A A . WREE, @A BHEH DONT_TOUCH ZRIRFFAEREXTR, LIE
FELRE 55 S Bty vl B 293K

—HEEEERUE, FER BRI AN P AV AR, DAGIE W2 5T R0 A2 N T SR I T ) T SR B

A SLIN LR

ST LA R ZAE Aff S B A N F IR SR . 0BT (BN 1/O Ar B AN 1/0 bRitE) voE TR, IR ESUE L IER,
PR IR B AR R GEEOR HGAVE B EOR . FEENSEBUP BR 21, 38 RS SR ZUE WU I 20 SR A LA M A AE R 1304 T
K. HFRZA AT B PR SE L QoR BLAG i P B OB B HA A o

ST, AL 4 5 I BT LA FAIFIROLR. (R, T B Xt RAELR W BOT RGN ks R AL 2 TR 1L, [
SES US4 45 2 PO AT AE S B IER G . SRR RARE, 505 BTV — /MU XDC SO, FRHLATE i LAE 5
B B ALK

R L RIEATR R

Tk % BN TR, D977 e LN T2 BT IR T 2R G (AR S XA g AR — D EE A
T2 e v 22 Al 5 2 ST A AL o

PP AHRAETT RIS AL T TRRL R, HAbBUR A e 2 R sod vk, DUMERERE I T AR, Bboh, e 4R
SR SRIA T2 S 12 4

ST, SR A SIS I 5 AL AR IR 0 A UG OR AR ) 22 R B S 0 #r o X AT RERG B — ML I b
AUPERIBR INZT AR ) HDL A3 a8 R R TR B 200 B AU T TR K I P 38k

W T RS 24 A HAE 48k DA K SR A FO AR B TUZ Bt A g, MERAIHLHI (S 2, #25 (Vivado Design
Suite P HERG: W AHZIERY (UG903) [ZH 20] H HI%EH:

S
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SN LEE X FAR

T IR E SUE ARGy NI B 2P IR, G N AR R XS RREAR N 5 2R O e FAN BN, JF LA& -2 1
J5 A P 5 SR AUE B AT 2 Hr Thse -

XDC:
create_clock _
create_generated_clock Create Clocks Reports:
set_system_jitter »|  (Primary/Virtual/Generated) |« > Clock Networks
set_input_jitter (External Feedback/Uncertainty) Check Timing
set_clock_uncertainty
set_external_delay

Y

XDC: Reports:

t input del Input/Output Delays P _ Check Timing
SeLinpu_deay (System/Source Synchronous) | o Report Timi
set_output_delay eport Timing

A
xbe: Clock G d cDe Reports:
ock Groups an i
set_clock_groups (AsynchronoSs/Echusive) - > glr?ckqu’Ferla ction
set_false_path eck Timing
XDC: Y
set_false path Reports:
set_mm/rnax_delay - Timing Exceptions p _ Timing Summary
set_multlcycle_pgth > (Ignore/Max/Min) > Report Timing
set_case_analysis
set_disable_timing

UltraFast &1t J5 5$6R

X13445
3-67: FFLRFIESER

o RTINSO P EOERT B, ISR SRR AN 1/0 SEIR L5 A ERIA I 7 g A0 25K

o EEEAPRT, XEDSICEANBREARN TP R N PR B (R R AT IRIER R AR, WA
I} b 2 B8 B 5 45 240 SR DA 2SR S B A% 1 PRI R 0T

o WEMNPEMA TR, BN AT DR E LV AROR BN IR BN SR BRI R I PR R AR K
YRGS 2 R A 2 RIS TEAE 55 B RAROG, X S AT 55 0 50 5 IR 7 51 B A B ) 5 P 5 A R SE . IR 51 A

G e W IR, PIansRE 2 Ja MR, A DAL R LR, EiE 2 WU 2R & e MR G
B ANLIREE, DB R AR S aT LA B ARAT

BIEH BT P 2R ek se A 2R, 3R B E A Timing Constraints Wizard LR AR LR, 1X3E

HT K 3-67 HmT =2, Timing Constraints Wizard #H8 AT/ 4RI 77 5 AT DR I THAI R 2 A PERTRT SE P, AT K
BLIERAE IS, B2 6T Timing Constraints Wizard ({58121 (Vivado Design Suite FHFHERS: Q{2
#) (UG903) [ZH# 20].

THE LN L R AS B B

U
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o Y N ANE i
o SUHAPZHA CDC LR
o YREN AN

FELY A RE i A 25 TR AT 2528 AR L 215 LASRAS VAR ) 0592 DA AE I 2461

TE X BT R

WA S BT, DA BRI Ao I PR B SRR ) 55— 20 R Tk A B MR BL S SIS B LR A58 SON"
I3 e A R

i? BERR: EXAARELFINEE  (-name &5 , LA IAR B FRAME 73— DI Eh LR P HE E A A
AR EMER . M — AR T 2 AN 295, Vivado Design Suite 7 51 8k iR, fRESEE -
Pl E R SR . AR A B AR PIR, ASE — DI E SURS Z R, AR R TZAAR £ B
SCIRN I L Rt 2 ok o 38 R BRI S 72 2 B 30, BRAFRER DRILAR L RIS AN R 50ma,  TT0 ELIT A I e B 42 4T
REFZZIH

TR Bl

T AT AR 5 AR ok 2 R

o PRI

o RO PR

A P2 3R &

SURCRIR LRI BRSPS Yo 0 AL RN U AT, o T 8 SN I 2 I i

°

% report_clock_networks

Unconstrained Clocks
Clock sysClk (endpoints: 15633 clock, 0 nonclock)
Port sysClk

Clock TXOUTCLK (endpoints: 148 clock, 0 nonclock)
GTXE2_CHANNEL/TXOUTCLK
(mgtEngine/ROCKETIO WRAPPER TILE_i/gt0 ROCKETIO WRAPPER TILE i/gtxe2 i)

Clock Q (endpoints: 8 clock, 0 nonclock)
FDRE/Q (usbClkDiv2_reg)

RENFRE

no_clock K Al i A I B E SCRIA 05 5 (leaf) I ARSI IIZH . AR — NIRRT, T A AUHE % 1 E X
— NI B DL R A

% check timing -override defaults no clock

1. checking no_clock

There are 15633 register/latch pins with no clock driven by root clock pin: sysClk
(HIGH)
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8 XILINX@ FIE: RIOIE

There are 148 register/latch pins with no clock driven by root clock pin:
mgtEngine/ROCKETIO WRAPPER TILE i/gt0 ROCKETIO WRAPPER TILE i/gtxe2 i/TXOUTCLK
(HIGH)

There are 8 register/latch pins with no clock driven by root clock pin:
usbClkDiv2 reg/C (HIGH)

MM check_timing, A UAEAR[FRS B 5] s 1 BLESE TN, BAASERDR T BARS R i in i ait . X
PG DL, R RE I B 5| A By 11 N7 — AN Bl T AR DR BT A A S 4L 38 A o SR ) Lo

WNH T EZER, HSHE S5 B PR R ER TSR IEMAR".

B2 E R eh

L BRAR A T N8 N FPS 25 BB, T I 51 R P S Ik SRR e AR R DU S e B R ALK R
THE I Pl AN SE AR I SN Bt G SCE Bl KBl % 51 B/ VAL LD JTAG,  — BRI B a3 o I Fr S e f e
B IR

BT R, 8 SCE BRI AR H B A — R R N S S B I SR BRI R, TR I B R E R BA R
[T TR 2, #AT DAAS RS A 15

SR ) AR
A

LT RV T IR Bt 3]
G Y LI

PN |

REGA Data Path REGB
D Q : D Q
sysclk  IBUF BUFG ? ?
>
Recommended primary clock
source point: sysclk port
X13446
& 3-68: #iAixO LAY create_clock
LIS

create clock -name SysClk -period 10 -waveform {0 5} [get ports sysclk]

B, BTG LT 50%. L4 TR R -waveform IAVE, JFH RATEE 52 A Z 50% RS
WA A BB 2R W T Z PGSR, RRAEZEX P X I BT E Lo

7 AT T IR 2R 5 (B
TIRBLUCR B e B, 5150 KL (i
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8 XILINX@ FIE: RIOIE

REGA Data Path REGB
D Q C : D Q
gto L mmcm0
CLKFBIN CLKFBOUT A A
txclk N | |
TXOUTCLK —D— CLKIN1 CLKOUTO |
cLkouTt —J>-- -
Recommended primary clock
source point: gtO/TXOUTLK X13447

3-69: JRIES|BI_ERY create_clock

LI

create _clock -name txclk -period 6.667 [get pins gt0/TXOUTCLK]

O B T 7 RS, SRR UGE X GT AR B, Ky Vivado TRABEWTHE GT i th 51 I _E I F0H
W, IR I LE B 5 P G I B AT EER . ORI BN ) B B GT AR Bh £, TRASR M IiER A E
P==%

o

ERE: XTI UltraScale #sfF¥cth, 28R AL GT B%a i bE SCERBh,  BRUNTERE SR 9% BB AR A IR
W, R E S GT .

R RIBEL 5
SCLETEORIRE, I, BSCANE2 Hofth 31 IS & i e ) BB 51 I 75 arc.

instB
D Q
instA
A
sysclk IBUF IN ouT ~
> . . 1>
no arc

Recommended primary clock
source point: instA/OUT

X13448
3-70: B§fiEg1E EBRa BT arc METFF

i? BEERRN: (RN LR AN E AR, RO SUAMEART SAEMTREAFBLSE, B2 Pihs e 1)
IR N IR TS, AT BELAS IR I FE 20T ISR AAEAR AT IR A AL, b BB OB IELR .

TR T ARG, R clkl RSN clko KL H P E Lo o1kl WHGE XALE BUFGL [k T 467 &
clko. Kk, REGA 5 REGB Z IR FF st AN o e, 0N c1ko M clkl ZIAFAETC R i 22 15
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8 XILINX@ FIE: RIOIE

REGA Data Path REGB

D Q : D Q

sysclk IBUF BUFGO

| NOT RECOMMENDED
J_l_r create_clock —name clk1 —period 10 [get_pins BUFG1/0]

create_clock —name clkO —period 10 [get_ports sysclk]
X13449

3-71: FEWES—MEEEE HER create_clock
elpEScInding:

AR B E AT B CERMRED o G E AR IE dZ R R Bl E ST BT AR . T AR R B E X
BT I Bk, DRI 21 S e SO e BRI 2 LB U Bl AU create_generated_clock fii 4.

BahfiT ARt
KHB 54 B B &R B Vivado Design Suite B /7 518 5 shiTAE k1S, %51 2] )] Clock Modifying Block (CMB) Bt Hx¢
F IS B AT AR S

TR T RPN, CMB A
« MMCM*/PLL*

+ BUFR

+  PHASER*

£ R 8 UltraScale #8/F& %+, CMB A:

« MMCM*/PLL*
+  BUFG_GT/BUFGCE DIV

+  GT*_COMMON/GT*_CHANNEL/IBUFDS_GTE3

+  BITSLICE_CONTROL/RX*_BITSLICE

- ISERDESE3

XEF AR ERAT AL A S RIem S, PR nE e S AT A, FLGR (i ERTAE L, BRARROE G

JS7 A TC R . I 2R 2 RS E S ATAENL], DR SCAT X B SEBRBE AT D R A S Bk, X R R
EAPIRF

Wi Vivado Design Suite /7 5| 3 ATk 51 B 0T AR 2P 2R HFAEE, B LMEA create_generated clock fi
A5RATE LA TSR, IR EHRIR € B . LR RN T 2 RSO e LR B J5 . Blan,
MMCM S5 R b (K BRIA 2 B A2 netO, ST AR INGn R 2y a b s h B S &Rk (b ££eclk) -

create _generated clock -name fftClk [get pins mmcm_i/CLKOUTO]

NG S, AR AUERERIN SRS . nFE THE 2SR, ES M (Vivado Design Suite F P ¥6Rg:  Wiflfi A
Z19) (UG903) [ZE 20],

UltraFast 1175536/ S 11
end Feedback
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com l_‘/_l


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=111

8 XILINX@ FIE: RIOIE

F PR SCHYE Bt o
— BT BN E RGE L AT BAM A (no_clock) #i i ARURTBIANE I e i B RO B 8 00, SR AH I g SCAE
ingzi

AT AR AE R R IZ AR AHE (cone) X LI BT I AR He . IXAPIE DL T LR S RSP IO L3R B, IR 51 BRI e e
e ERFEPEDEREL 2, BILIERRLRN 4.

create _generated clock -name clkDiv2 -divide by 2 \
-source [get pins fd/C] [get pins £d/Q]

BT, IR S B , IABUE RS 1T Mt A e R B, R AR, Check Timing (no_clock)
A AR ARSI BT 88 1 R T AR TR SR 5 SR B B
ERTPh S AT SRIEI R ER 12

RN, AR AR 06 ZULE 2 e A e P HEAT B X, IXRER R B R I E NI ER . S
SFIRXANE NS S AR P T, 10 ERE TR S EE AN PR E. Blln, £ FEF gen_clk _reg/QENF—
ANEFAER (g reg) HIR B, T HIEA T 080 c1 W HIMET . Kk, gen clk reg/Q FNMEA

create generated clock, MA/E create clocks

o

c1_IBUF_inst c1_IBUF_BUFG_inst gen_clk_reg
IBUF UFGC CE a
gen_clk_reg_i_1 D
*——*EF-IP*————J R
FDRE q_re
d_IBUF_inst £

[ 3-72: FERSHEEH R BT

create generated clock -name GCl -source [get pins gen clk reg/C] -divide by 2
[get_pins gen clk reg/Q]

BRI EN 5B EEE

— BLrA B R EOE e B HN T2 5, 18 aT UL SRR BT, IR report_clocks ard &
B R B AR R TR R

Clock Period Waveform Attributes Sources
sysClk 10.00000 {0.00000 5.00000} P {sysClk}
clkfbout 10.00000 {0.00000 5.00000} P,G {clkgen/mmcm_adv_inst/CLKFBOUT}
cpuClk 20.00000 {0.00000 10.00000} P,G {clkgen/mmcm_adv_inst/CLKOUTO}

Generated Clock : cpuClk

Master Source : clkgen/mmcm_adv_inst/CLKIN1
Master Clock : sysClk

Edges : {12 3}

Edge Shifts : {0.000 5.000 10.000}
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8 XILINX@ FIE: RIOIE

Generated Sources : {clkgen/mmcm adv_inst/CLKOUTO}
BEAh, 8T DAL SEFTAT N AR PP B AR R 15 0 NI Bl . check_timing 1% AT AN LS A 7 T0UAG: 25 P9 7 -
« no_clock
T RE U Bl AT 8 B AL AT 3 Bk 5| B
. unconstrained_internal_endpoint
I PP BT B A 5 I B SR I e A HX AN B AR SE S, U2 A 7 SR e SR T R A B A\ 51 R
AR SR TR AR [P 2, B I 0 AT A s Y L

& thfgiz 4T XDC M Timing Methodology 6 &R K IEAE 75 BT A I B € SCAEE RS B L, RIS AN 2 Je A AT 240 3 o
REAER I P i 5.

WRAE R Vivado Design Suite2016.3 Z BiA, 1AL F a2 81T LA M A
report_drc -checks [get drc checks {XDC* TIMING-*}]
W RAE AL H 2 Vivado Design Suite kA 2016.3 S5 s A, 158 H LT Ay 247 L I 2

report_methodology -checks [get methodology checks {TIMING-* XDC*}]

N T EZER, HESHE 4 SRR I IREIHE

VEEEET ST 1

FE5E B RO fe, T RN S BN E YA RIS R . XDC i & il S R sh MR AL R Z2 A R HAS
i R 1 N5 22 AVHE AR SRASEAT OR (R AN 5 1 X 20 TR

o "Rl

. "EZAEN

o EBRIE AT B I B E IR

o "MMCM EE PLL #h 52 i 0] g 3R

%)

3 FH50, HiF# A Vivado Design Suite FIERIAE . % 7SR5

o WRBENLEISIRT 0 BOERHA AT, B set_input_jitter & LLRERISIE.
o IREAFRIREA RS, AMEORBELELE), N set_system jitter. FERBEARBIEINBINN RGEZE .

X LE R B, BB E LR BRI B R AR . A R A

BT MmEM

1 T AR IS BRI PP AR b B AN IR b (A ISR B, L AUEH] set_clock_uncertainty fird. X2
XFBETEREANEE 7 AT 1 20 R HAS R SR S i S RUEARIN B o0 R B i . B 7510 F P s SRR B ANl i 1k
2490 Vivado TR AIREE, M0 H AT BFXF 2 SLANGR KR 2 M AT 45 €

B, BBl clkO 4 FI B A B AR A B 7 AR B ELAE 500 ps,  DMEBETH AU ST AN GR RF T4 75 BE ) B ik

set_clock uncertainty -from clk0 -to clk0 0.500

U RAEAE PN B 2 (A4 E 2 A, A LSRRI B TN J 1a (BB | AN TRl « R I
Bl R T A e B E T c1ko A1 clkl Z [ AN E PE3E K 250 ps:

set clock uncertainty -from clk0 -to clkl 0.250 -setup
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8 XILINX@ FIE: RIOIE

set_clock uncertainty -from clkl -to clk0 0.250 -setup

R iR AL B BIRT SR IR

AR -source I set_clock latency A& W EM AL B I B ICEFHAT AL, 2T IEERMIS LN A H:

o JRE SRR AN RN IR 2 TG O I e I IR AR

o XHRFETCICHK (OOC) Yot BEILFE A58 FH Ry ob i) P B A2 i A AR AT JAR . TEIXRER M BERER Y, RS S8 I i 1
IritiaR, Rk A st SRS R N E KIS AT S M A 22 5, AL ZEAT T3 i

AR N GEHmBH P, R E IR AR A SRR R E

MMCM ¥ PLL SR 5% [E] B E IR

3R MMCM B PLL St i F LUK a2 BARGESR - (TR BRI B s AR IR ) I, AZ{# ] set_external delay
i 4R E I A ZEH UL T FPGA SRFAMNEAEIR o« RHE E BLAEIR K MMCM B PLL 551 1/O I P 0 BT A3 B R K

B, JFRRESRBON FUCAEIE S . Behh, A AE RIS AMEEI s o Z5URH It i B A A\ A SR A L T AR AU
RS IEF AR I B b A B AE 2R RE R

2R Fih im0

B TR E BT PR i AL LR 1/O ARiELAAL, IR AR E S AR HE AR )R, AR/t FPGA A FH 41
FRBRAIN 7 o g SCIXEEREIR Frxof I8 (4 IR o ot 76 AR B AR RN FPGA 2R fERELEE LR, B4 /0 e EA
55 BRI B AN RO I B ORI, SRR SEIR WA ZIE A5 REAUMN Bl 5%

RERIA

/O B2 SAEME'E reg-to-reg #4%—#E 1 Vivado Design Suite I} 7 5| #4754, BRARXH B54200 T FPGA 2%
PRI T B P ORI TIER . MW N BE AR, RLTE SR R4 M i 25 FR R N FI R R AEIR o 1X % F /O B 42
KU R . FET XA R, X /N K IE IR AR TR gt B AR TCNEE . BIAREIL T /O NP E4E nl fE N
JAIBR AT 00T, B

o NTERAIEESHT GRS, P A DR AOE NS5 I — N b S SR 0 U i i e i L 7 i
T AN I b ] ST SR
o XSTER/MEIRMT (GRFF) . LEARIRI B A& AN SR A -

AR SR B 1/O Bt 2 18] i) 2% R AL A R 7 AT I FP 20 (B IndEmt B R P a mvhD 84 2t € AR ) /0
JEIRANTANI; B4k o XA 2 T 4 /O I P 21505 5

TE SCRINIEIR

SN SE IS AR T A8 F 8 AR IO Bt AT 52 o BRAR CEAE S B B IS I B2 T set_clock _latency, 5%
NIEBAR T MAERT R B2l . SRERARAF AN Bl AL 2R 20 I 18] S SR CLS MR GE I BIAEIR, 84 At vl LA 2 i
PHAEZAEIR .
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8 XILINX@ FIE: RIOIE

FPGA DEVICE
I'___—————————————————I
Board |
; REGB l
Device : Internal Delay |
[————— D Q
l D Q I Ddata DIN I
T > << I
2 N ~ Tsetup
I Tco 7 e \\ I
| , | - | \\Thold |
/ I,/’
e \
| / ‘ | Input Delay : |
I A e I
__...{\.\__J e lcLk BUFG |
| A |
Dc\ockﬁtoﬁEx{Dev i DclockJCL FPGA I
| o ___ l
[ Board Clock Generator ]
_________ X13450
E 3-73: MIANERITE
PSS BT (R N S IR B 1
Input Delay(max) = Tco(max) + Ddata(max) + Dclock_to_ExtDev(max) - Dclock to FPGA (min)
Input Delay(min) = Tco(min) + Ddata(min) + Dclock to ExtDev(min) - Dclock to FPGA (max)

R AR R N N EIR S T B RO FIERRE (RN A i N IR 20 SR I i Bl (R OO
CLK 3% 1 5%t sysClk kAT 52 3

set input delay -max -clock sysClk 5.4 [get ports DIN]
set_input_delay -min -clock sysClk 2.1 [get ports DIN]

Launch Edge
|«— PERIOD—— |

Source
Clock CLK |
:—Min Input Delay—»:

|
|
1
DIN Old Data )@( New Data o
|
1

|
|
+———Max Input Delay—bl

Destination |

Clock CLK '
Capture Edge Capture Edge
(hold check) (setup check)

& 3-74: /N RKEAER
G N SE IR TR B A SR R B 2 AT B G2 1

TE ST AEIR
IR S A EIRK, AR RO T AEFTH A AR IR FPGA B3 FAMY th B R BN BRI ],
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8 XILINX@ FIE: RIOIE

FPGA DEVICE

Board
Device

I
\\ Tsetup I
- \
/ T~ Tho |
! ) \
Output Delay b \ |
T A |
________________ | R W

O
_|
8
~N
\\
\ e}
\
Y
|w]
o
C
_|
SN v [pp——
o
5
1
i
i
1
|
|
|
i
|
|
1
|
macy
I
I
I
o
I

X13452
3-75: MIBERHE

P2 53 AT (4 SR A fE -

Output Delay(max) = Tsetup + Ddata(max) + Dclock to FPGA(max) - Dclock to ExtDev(min)
Output Delay (min) Ddata (min) - Thold + Dclock to FPGA(min) - Dclock to ExtDev (max)

fif /NI IR g TS (RO RIREFE i) 20 i N SE AR 29 A 1 B 8], ARB E44E CLK 3 11 B
XF sysClk B g0 kAT 52 S

set_output delay -max -clock sysClk 2.4 [get ports DOUT]
set _output delay -min -clock sysClk -1.1 [get ports DOUT]

Launch Edge (FPGA)
|

|
:: PERIOD =:
Source
| |
| |
| |
1 1
DOUT Old Data >®< New Data >&
| | |
| R | |
:—Min Output Delay—b: :<-Max Output Delay—: :
| | !
L | | |
gﬁ(stmatlon CLK -TH(DestDev)——m- : :<—Tsu(DestDev) TH(DsstDev)—>:
1 | |
Capture Edge Capture Edge
(hold check) (setup check)

X13453

3-76: fRiZ&/NFIRAMLIER

i H SR A 2 T BRUT AT AR B RIAEIR o 0TI B A B R GE LR LB T — R SRS R S, H ARSI
S SN TRV AT SR (i A IR AE . H R F DR RIS 18] W] SOl T I B IR o 55 fe /M B IR RO 5 5
ML R BUEAE A T B ARG AH 2 D ORER 0 B Z BT P SR KR/ EIR . RIE, B B SEIR W] LAI/MRZ o S/
HAEIR IE R RS SRR NI AT B A TUOEIR o XA AT A fie /N SE IR 28 2 S A SR Ao
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8 XILINX@ FIE: RIOIE

set_output delay -min -0.5 -clock CLK [get ports DOUT]

Rt A ERELE] DOUT HIAEIR 2 /5 0.5 ns, 74 AEH AL ORI I 3] (1 75 22

EFESERTH
ARSE P T e ot (X8 850 5 4 N\ Bl i A 990 (IS Bl 9 Fh S5 A4 175 DL I35 i 5 T A PRk ks S A\ B

B th AR AR . R /O AR AR AT & (I B 2R B B, I8 IR 2 TR Y it AR I, R A N B
FisE o RAFHNAELEER D BFL, ATORE L RS

RH S RO A XA

TEE L /O HEIRLIR LT, W ATE YA TR i 153 R GIBE . A LA 7 VT PRS0 6 e o
o

- W

o R O R

o DR SRR

5T A SR IR ]

e e PP O 0 2L SR, AT P RS B B £ 0 FPGA 1 )~ LRI B i A\ S th SEIR 211
B A5 BEAE 35 P O T b A SR S 7 /O B I FRSEEAT 1 P s e, DA FPGA LA B R i e
RIS PR

ST R IR E

XA L, AR AR R R R RN R T R, SRR R IT I B 5 G I . X TR R
H PR 2 B 3 1T 55 SR AP TE iR SE I

i 25 12 w1 RO B
Tk R B L AR, #ALUEH report_timing fir &R HAE B R AAHSCI B — ELETA I 7 IR SRl 2 S 5e
B, AT DR SR /0 i DR R ZZ R AT, GUE S N B ORI 1/O IEIR LR, R EHTE AT Beit e N (A R
Fedhit o an iR DB 5 2 AN B oGk, SE SLAH S 29RO B A el 7
B0,  din fNS CORBCBOTH ) ekl M clk2 I

report_timing -from [get ports din] -sort by group
E R din WA clkl Kk, MIANERANY (RN IEHH T2 8540 i (1 SRR IER )

set _input delay -clock clkl 5 [get ports din]

K5 Z AR ) 6@ TS AT 7 00T, 8RR din BRI T clk2, XZEY -sort_by group WA ik &
AN BRSNS AR SET AR (U REIR L3, EHTIEAT il DASRAIE din 3 -5 JL I B QK

I W LM -report_unconstrained W, "IN PR Ak RGBT AR 0 MT . BBt U I BRI,
W% oy IR B

Path Group From Clock To Clock
(none)
(none) clkl
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8 XILINX@ FIE: RIOIE

(none) clk2
(none) clkl
(none) clk2

WANE4 (8% Vivado IDE H1[)<NONE>) HIFB2HRE A (From Clock) 83 s (To Clock) AR IR & it — 2H R 1%
RAHRE) /O i D8 T 50wl @i 3 W5 B 438 2 k5 e T ARk TR R . fll, 7 Vivado IDE H, il
kB c1k1 B NONE 285/ Setup B44%, Htnl LAE To 5 H & B M o1kl IXsh A

Messages | Timing X Methodology | Td Console 2 _00
Q T s C H O Q H nm Unconstrained Paths - ckl - NONE - Setup
~ [ Unconstrained Paths ~ Name Slack ! Lewels High Fanout From To Total Delay Logic Delay Met Delay  Requirement  Source Clock  Destination Clock  Exception  Routabl
» [ NONE to NOMNE Path 31 o 2 2 im20_reg/C  outl 2.140 1761 0.379 o clkl
~ = clkl to NONE Path 32 o 2 2 im20_rea/C  out2 2.140 1761 0.379 o clkl
Setup (2)
Hold (2)
» [= clk2 to NONE

Timing Summary - timing_1

3-77: REBRARMMLIROTIR

FEA I QAR T At A e, LTS AT 1 DUR 2 R i ORI A 6 T K2 it okid, augin
BRI SR, UERITA /O BARH CAER S o

£ B anR A B RAERT 5

TeFE € KRB £, EEEfTH set _input delay Ml set_output delay ZJ3H. Vivado Design Suite B 7 5] %}
BT T, IR E BN D SRR RSP AR5, @i /O g2 BRI, Bt A BiZ T R afar £ R
A YO i o IXFEEF POt S r-3h 4T 205, (H W I s F 20 50 T4 i HLIG AR R 2 R SEBR I oL, R4
X 2R T R A

EdES R

i B ] /O BRI TG, FLR R AT S s, RO R Bl BB . RESKE 1/O ZEIRZE
B A, ST B BN ER, R . 2 RITE" 58 U NGEIR R 52 S AEIR 5 S
S AR AN DRI AR o AR AN I E, A3 e (e At A IR P SR AR B AT 5 3L

B i 2 R FFE AL (ZHOLD) #5~ FPGA YTy PLL Bk MMCM JEATAMARS, 1/0 AR 13 80 23 0% £ 8 = 1 B )
—AAEEIA S (G RRE BD o BTN BRI R RS UK S B D/ R LR K 2

I PR A .
mmem data_regl[0]
CLK IN1 CLK OUT1
ck [ C
Input Delay mmcm_zhold _1CE
Q —
DIN_IBUF _inst — CLR
N[ I l|>0 D
IBUF FDCE
X13454

[& 3-78: Rf$hE&R{2™h ZHOLD MMCM S RVEINTEIR

XELLY "5 S NGB IR R R IR A, 9 ZHOLD MMCM (PE IR T I B8 47, JF B —ANAH 24 T2
BITHIAIER
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8 XILINX@ FIE: RIOIE

15 F RE#UL B 5

A B B S R I B SO, TR T MR AR N AE IR A IE XY BEAT Fe e, TS Sl USCAE FH R PO A B A
BPE% N A BB (R S5 I B A7 = 100 i A P R UL e

o NERIS B S BARIN B B AN F Y RN Bl AUE SON: B 5 A BN B [ B RPN . A5 R EOKR /O
AR LA R ST A

o NTFEABARRUL, PRSI SRARS TR BT S A R AR AL, ML B A SRR,
TP A JE U e ) — 2% 22 RSB AR A RO SO MREAUA IR o 81 PAY 0 o 3R ) SRCAE A8 2 SIS 7 7 BT IS 6 A2 — IS
bR SN _EARA AR Bl B ER

o W ERARORUL, PRI B B B T S AT SRR R, RN Bl RE SRR B, i A S
P AT (14— 2% 2 8 S0 A BR ) 2 SO A PR FS b 20 Rl UL oL 3 240 BRI 3 7 20 A A 22235 A2 — A A 4o
JESN AR Bl K

g b, RO i A ] LA ER AR AT, DL G T/O B AR AR Sy B J 1 R i A A SR AR T AR 1T S Y S B £
K.

i? BEERR: AMBSBNEEIR S, A FREMAA RN B /O BRI 2 AR . AR A In B B
SR N SR I LN SO B, AN B 2 R A . i TE 25, 12 (Vivado Design
Suite /iR Bt HT RIS AR) (UG906) [Z:1f 23] Hh kL .

Bt ek sysClk BB I B4 0y 100 MHz, 5 MMCM FH3fe 5 4 By 266 MHz 1) clk266. i clk266 A= )%
R clk266 1E S H 4. iR E sysClk fE S B RMED (5H4f set_output_delay i) , E¥ERI AT S
e, FZER AR AN RE I P 20O R R A2

15 A & B o

XA IR F D T, Bt S A A PA PS4 L [ S0 e A i PR o AR T I P AR 755 e
I eh SEAR R A AL R (W), B AR v th 8RB R AR S I pORAE ] . e kB RIFERE A T R 4L F
pZARNNETPNSE I RIS IS A

SERW LB TS

/O 23R AEH BB By 2 54 FPGA S8 4F AN EEE T —8 BOAEOL Y, set_input_delay
set_output_delay w&E X —MEXNTZSHM g EAEMEERLA N, BUO#EH clock fall EHEREE—MH
S PP FREIEHIIEIR . AL, IR RT LM add delay SEIRUNARN T-I b L FHEFT R BEUS O SER 4> il HE = 240K,
BE=AAHREm O L.

KEHIHEHT, /O SHE Bt BT FHRBIA7 8K 1% FPGA 1 /O s (Mt 8y . @I b7 1/O W7 Bk 4%, S mT LA
AEOBLEIN By QA RS EA I BT LR BE AT 9o X TS I Al R B A AR SC /Y 170 Bj AR &, SRR
Kot o ETHISVE N IZER AR IS5 I B, IS ABRAR R Yo FAM, 2 I e se S Jn e A

B SEREIR 23R

—HIIN /O WL, E5 A /0 M2 ERIR R #4700 1, LR B S AR RS 2 I A ik .

FESLAEE M (delay type = min max) Skt B a5 DR FiRE, ATRUZSZOL R 2

o B IERR R BRI B R SRR A R S % .

o fHEFHTUER PP oR R AR 3R FPGA #84F N ER 0 /O ¥ .

o IENAR B EE M EIRZE tap FEE AT LLE MBE M E. WRALT, A DI /O LR AN ZEIR
A, AR R A bR, UUERTS R BB DA R R

I/0 BRI EHS1TEH

report timing -from [all inputs] -nworst 1000 -sort by group \
-delay type min max
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8 XILINX@ FIE: RIOIE

report timing -to [all outputs] -nworst 1000 -sort by group \
-delay type min max

AIEH /O SEIRZ R 2 SEN FHVEE . S LRI TR, JFH T A A R A 4k LLA BN 7 25K . R 1/0
AR EORTCIER BB, I Eicihrh /O BgAtid M i o ™3, 84 B A BETH QoR H5 2 2 BN

WA ZIH IR E
CEZUE AP PN IR el DRy Z e o

S5 1
el o ot 2 A R UK B e K AR AR P R DRt et S 7 99 8 PR 5 ki AR AR ) 5«

create clock -name vclk -period 10
set input delay -clock vclk <input delay vals> [get ports din] -max
set_output delay -clock vclk <output delay val> [get ports dout] -max

Hif

input delay val (max) + feedthrough path delay (max) + output delay val (max)
<= vclk period.

A, AL KR
S5 2
TERIE I 1 2 4 A fo /N 5 B R AT IR AR 4L . 92491

set max_delay -from [get ports din] -to [get ports dout] 10
set min delay -from [get ports din] -to [get ports dout] 2

BITIEMET RN LR AR L AR/ S iR IE IR o I 23 M e AR AR R AT ART B A A\ R i S SEE 38 24 TR A £
o BRI, ZAITEARIR YA

B K E IR B X Slow Timing Corner AT HRAL RIS, i fe /N AR WITE “Fast Timing Corner” . U *Histd Eg 4%
WEIRAAEAT JLGEA,  DARUE S & B IF Al A2 T SEBL LR, JCH Tt 1 1) FE 88 U AEzE i i 00 B 2 e

£/ XDC R ——RE O

JUE KRB P #80T IOy R GERE 2 D IE R S I P 28, B 38 R B AR E B R R D 42 D 1/0 29 5RAAR
VR LI F 2 #7579 'S . Vivado Design Suite 32 AN LABR AR 17 20 7 % A2 R et . 1EVETE M A,
{E AR A 6 0 E AT R R DL FE 43U B AT PSRV R RG2S (1 ANEIEE 172 AN AR MiARMEE O AMEED kil
ATEESLINT o BT IR B AN B ST R oh KT B s, AL e ik ke ok 2 SN IR X . 47T Bdid Vivado

GUI #J"Tools> Language Templates > XDC > TimingConstraints > Input Delay Constraints > Source Synchronous" 3%
FIBEAR -

—_—
E N BTEh2EFND CDC 23R
Vivado IDE ZEERIMNE UL R Al AR e N b 2 1B B2 1R E N P . B80T LS DA R 2 RS U BRI AT N

+  set_clock_groups: %M IR H S 802 2 6] B 1 0B, T AN A ) 28 Hh sy e ) (0 B /5 23T o
+ set false path: fUfE -from Fl -to IEIHEE 77 [A] b 2% F iF eh 2 (8] RO 234

FEREEAE LT, ST REA BEAE I Bl A (CDC) B — AN B AN A2 1A Y DA 29 TROR PR 1) B 35 B 2 2 -

+  set max delay -datapath only: WP CDC B3 M KAEIR 25 DIR il 4R .
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8 XILINX@ FIE: RIOIE

FERE: I SR B A O R AR LR CAFAE TN b (A AR R CDC B2 b, B AR RIEIB AT HOR 4 W o [RItE, 7EE
¥ COC W FPLIR LR, R LI AP, — 58 BT 2 A I phons 2 T8 i) 5 2k 842

O El: Y set max delay -datapath only £ set clock groups Bl set false path AT, TR
BIAHEIFIZAT report_methodology K#HATHiIIN. iE, ESRE 4 JHM BITIRE HIE"

+ set_bus_skew: IS ZME AR KR 74P CDC M R —HES.

O Bx: BIEATLIM Vivado IDE BB S mFEZIH . 7E"Timing Constraints"& 17, JEFF"Assertions”, #RJ5 X" Set
Bus Skew",

RERHZE
AN B2 A — BB, I TR L. R R AT DL
RS

o “jE—Fj/L/F‘"

. R

E$

SN o AT R IR R, IR NS . M RAN, BN FIIR %
o SEFMER GEFIED

. ERE GHREBIRGD

;T

A GOR B B RAGLE RET, BB RN . AR T P4 2 — e R

o eI R BRI R, BB I B
« EAITHE 1000 MR (unexpandable) PacAT Sk R 1, i ELIR e 51 SRR IR AR T AT P 2eHEE g

USRI B EE, ESCR R, AR AR BRSO A, B L RN P 2R . 38R B BRI
BN, JFSEBl A 5P CDC B R 5.

TR
A I B A E B AR AT B SN, M TR, RN A TSR
NELPS P ES

TG SRR B AL 4
LRI

o R R

FZEREG

IS IR R 25 T TR BT R

o P BRREA I N B Y IR SO B, U5 A BT RO R IR G BT I SR R R S

o BAERPR AR LRI YR S R IAR E R AR B R R O R, %A BORTE R R AR ER
FH (“unexpandable”).
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8 XILINX@ FIE: RIOIE

o PRI B TRV FR) R A R 5 I 4 B TE A s I e 2 B 451 S 2 SR 6 ?

o PR R TE RS AR R R AR AR H A T AN A O R, EE AT AR B AR s RS iR R (i
&), SHBIEFEL. 22N ENE, WhHIRE, ANSBURZEFFR 5 2R AR ™
.

KERFRE

AR PR (multiple clock) AT MRELES 81 5| HIGEER — LA LR 8, [FB, set clock groups B

set_false_ path ZJ50 MR EIX LEI B2 [A]E o

Z)RE BT IHLE

U P 8 RIS e B 190 2% 4 75 KA I Bl R A, S IR A5 0L 1A I Bl £ AR ] B b g A i A M 5 e
PP A 5| 03 32 380 A [0 S B0 FO B P B AR A [RD NS P o XA W AR 2R I o 3 — b i S T ARG A I P A 75
multiple_clock 7. %Rk [Bl— AN B ] A A OGN Fr it B (1514

HRABIN BB A4 RO, SRS AR R 205K
o CPEARFI B L E S A
o I B TR A AN 1) B e
FEREIRT R _EE R EBAT

YA BB create clock -add w4 € XAEAHFEFIMZRN G EHRENH K2 AMMEXR, S HIUZFHER. itk
B, SRy A WS TE B b 2 [ P — AN e 2 205, il

create_clock -name clk mode0 -period 10 [get ports clkinl]
create clock -name clk model -period 13.334 -add [get ports clkin]
set clock groups -physically exclusive -group clk mode0O -group clk model

AR clk_mode0 Fl clk_model WAz ey o, 075 B EA AL BRI B B2 FHARIRI 200, vl $4edn 77 NS

set_clock _groups -physically exclusive \
-group [get_clocks -include_generated clock clk mode0O] \
-group [get clocks -include_generated_clock clk model]

FRATH % % 2 H 2R IR R E B AT

M BE S BEEAZ A NG (BEANFE A S0 B, XAt %, FRER TR EEE.
b b, — U ReA i — AN B, R R T SO VR R N R AN AR

Pk, &bk d COC BRI LI, LABIE —SEm Bk 28 o IEAR 20 AR T Bt A (R B iy LR AE 6 L
A H.
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& XILINX.

$F3I3E: BiH0E

B R B P BEN 22 I S A IR DU RN 22 1% 5P S IS I B ) AT RE AR S B L

. T T -
- BN
D Q =~ N
FDO N AN
AN \\
A\ N
A AN \
] \ \\
\
4 ‘ \\\
D Q D Q ‘
FDMO A FDM1 1C
!
clk0 N /‘\ /‘\ /
/
0 /‘ //
clk1 11 D Q J/ J
B.’ ,/
FD1 Il e
.-~ ///
R
X13455
3-79: %ESE FARTHh
Yz A Bl C REERKER

clko fll c1k1 RTELEE A (FDMO 1 FDMD) s i P a2 B, B4R c1ko Ml ekl NI B L HE 2421 .
set clock groups -logically exclusive -group clk0 -group clkl

HHFBZE A BB 5L C AR BN

clko MI/Ek c1kl HESZME NS B, RS A B il C I 7, ARANEEEZENT c1ko fl clkl.
T A N A7 T2 5 58 23 Bt HH o R 0 38 o B, 3k it 5 S B o ) el 5 S

create _generated clock -name clkOmux -divide by 1 \
-source [get pins mux/I0] [get pins mux/O]

create_generated clock -name clklmux -divide by 1 \
-add -master clock clkl \

-source [get pins mux/I1] [get pins mux/O]

set clock groups -physically exclusive -group clkOmux -group clklmux

UltraFast &1t J5 5$6R
UG949 (v2018.1) 2018 &£ 5 H 11 H

china.xilinx.com

| Send Feedback I

123


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=123

8 XILINX@ FIE: RIOIE

LR 5 SRR AN BT $his 32

AR Bh g BAR S T RN P Ok R ToE A b TC L R (unexpanded) OB B0 o A SRS B AASIR] I 4
VEAE RS, B R, SR SRR e DA A A S P I AR T (CDC) B A% AR R A 1A FE I 1) [ 25
HLEE,  ELIF) P AN T IR 1 TR A P O FT DU KRR BE R AR TP ASAS IK ) L% . 328 CDC B AR FA 5 e [ 22
F/BANSEBR R B ATER, TR ASAE F BRI P 0 BT AT IR P 2030, DR RS BV E B B AT RE A FE A I8 A .

Report CDC

Report CDC (report_cdc) fir & B3 Beih A I I S Id A VLT 2540 Al . 8] A ORI E A 2 421 CDC, X
] fe i O AR A B E — B A 8. Report CDC 25Ul I 8122 Bk 2 (Clock Interaction Report), “A~id Report CDC ]
BT L5 BAHRIN T2, Report CDC AL FAEE, BN FHE A TS X B s 5 12 .

Report CDC &R T F1iH W14 CDC $hh&hH :
o HfFELHEE

o ZALRZRIEBIE

o RAENFEEEE

« M MUX AT CE #% I L% R ¢

o FPAEEATH A

« ZHBEARIFD R E

o B HARE

W THE 24K report_cde 4 HIMEE, 52 (Vivado Design Suite Fi F #im: Bt Hr AIEE A
(UG906) [Z & 23] H &AM (Vivado Design Suite Tcl #r 4 5% 6/ ) (UG835) [Z1R 16] H1) report cdc.

RERFH BARLI, DA G 5745 I B I I BRI 7 4T
XU AR AR

- HRBEER LEIZR

MBS E] Y & /LR

ST IRBIRKIEIRIS, AT DU Eh . T2 220 c1ka FI c1kB 3] 4 1 5451

set_clock groups -asynchronous -group clkA -group clkB

P LB AR BT B A BRI B R AN S8, HLPIEC 8 T AR AR RSB I, RS2 RIS 22 AN i ]
IS 7 FH IR 2L 24

set_clock groups -asynchronous \
-group {clkA clkA gen0 clkA genl ..} \
-group {clkB clkB gen0 clkB_genl ..}

BT L

set_clock groups -asynchronous \
-group [get clocks -include generated clock clka] \
-group [get clocks -include generated clock clkB]

BIRERE ERVEYR

ISR CDC SR AH IR R i 4wl (N FIFO) B3 SR 7 B MRAIAE — AN BE 2155 LRIMAN TP Bl ), slabe 254 iy
i -datapath_only I set_max_delay AIHCKRBIGIZLERRAE ERIN B 22 5180, 0BT AR BORE 75 B0 B
FREOR . TR RR N BOGE IR BUE AL 7, OSBRI ] CDC B8 48 EAA 2 I — A PRI H0E .
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8 XILINX@ FIE: RIOIE

2 e ) SR U 0 Ll R i), SRR B 5 B % M B e R I e ) B M AR R DR D R IR A T k. TR N D
CDC BARAEVRIN 7 570 5 H W I 77 5070 2 RIS RLAEAEAE 2%, [H It Max Delay Datapath Only 2504} SEHL T AR 1
AR S R

— i35 CDC BT B BRI Z [ M mAs t ], AR B R SR I 200 . o F R 2R A% 20 3 mT AR 1R
A s £ [ — R B I AT R LR I 2 AR . STV set bus skew & 7EE Lk B B RB LR, Flin, &
ATLLK set bus skew M TFHKEHIDN CDC &Lk, MAZMMH Max Delay Datapath Only Z15. 1 T %2
fE18., 1§21 (Vivado Design Suite Fi P48 : Wl EHAZIH) (UG903) [ 20] H 45z .

XA EEIR RIS S, A LLE X —A s X s AR 4

AT ER{5ISMIE ST set_max_delay

Y95 CDC LYW, R H TR T L. WREER N EKZED—NEE AT set_max_delay
-datapath only, HAEIAGEIEMFEIIN 82 A4 H set _clock groups I, MH set false path ZJHIY
TP b 2 R B A b

W FEpR, I8 clko MY 5 ns, THYS clkl 8. M clko HF clkl B AP KHE. B FKHKEN1
REBAR R o 5 2R BRAT N 2 (S0 A% T L 4 B 5 2 A i o

GCBON..0] GCB1a[N..0] GCB1b|N..0]
P—— P——
D Q D Q D Q
A — A — A
REGO REG1a REG1b
D Q D Q D Q
clk0 IBUFO BUFGO BUFG1 IBUF1 clk1

X

& 3-80: ANRERMEINSERE

Wit A B A% T i 2 i 2 28 A5 5 75 B Max Delay Datapath Only KR #3X L6 47 2 8] GEIRARAL, PRI ASTT REZE IS b 2
7] B 348 Fi] Clock Groups BY, False Path £ . T2 40E L LT LI

set _max_delay -from [get cells GCBO[*]] -to [get cells [GCBlal[*]] \
-datapath only 5
set false path -from [get cells REGO] -to [get cells REGlal]

BADLEBRE M clkl B clko BIDhERAE, PUAAEIHENZ A FERE.
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& XILINX. EFE R
Y& E B R 5190

I P SR R AE SO e e R s A2 R BAT 5K BRONIEOUT . I 51 SRS T i 420 I 1 A4k L 5 20 M ) 2
WESRATI P LR, DU s SCE WA BE OL . X THREE B AR, JFIRInt. DU 3R —Lesf.

o FODEP RS AR I AT B T B 2 I e R R R AR DG R EE R A E R . EAIRZA AN (R iR
A SR A B B AR IR AR (X R AE IR 445 %72 Max Delay Datapath Only) «

o P ERITAIE AR I AR AR B R AGZ RSN, DRI RT DU R PR AR BRI AR
o BRI EOR T ENG R, DR PR BOERE (RORER)

o HEEASPITHBERHEN, MHATEEN (4R, Case 7241

o HAEMM 2 R S — MR E N BORAT T (Case D) -

AT #R AU Co A PN P15, A RE RIS ST P45 &1 Bl 30 5 (R e 1 At

B BISME R $5 R

A IRECE R Fe A, HUSTIRERT e 300, o il i Pk

o HEHIZABISNN, GnPERRR RS AT PR RN, JCHGE e AT N B R T R .

o HUZAMPSNE SRR, A0SR k.

o OWE SRS HARE SR . B E SRR RS, BUREG S S hEEIBLER N, SUNRES
Ptk

LA 52 AT B8 2 X 3@ AT IR 1] 7 A2 ANA 20 R IR P45 S S 451
set false path -from [get ports din] -to [all registers]

M din WIERNER, BRI, B BRE SR .

o IR din w0 RIRMGI FEITAE, A TR P AN R T BOE VAR . R RO S 2R
set false path -from [get ports din]

o IURFRENERAR, EM din s H BRI R RTIN TR [ D R AR, IR A L dTA] BLEE ]
(all_registers A UREFTMRIT, XERT Bt p S F a8 802D -

set false path -from [get ports din] -to [get cells blockA/config reg[*]]
RYE RPN A G
BF 48] AN R P A B DR SR R o o B L R 2 -
o ZBREATR, tLOudiiier. .

set_max_delay -from [get clocks clkA] -to [get pins inst0/D] 12
set max delay -from [get clocks clkA] -to [get clocks clkB] 10

F—A set_max_delay AW EA LML, BV -to MU 5] BILLI B 5 B .
< PISMILSEZ AT
1. set false path

2. set _max_delay B set min delay

3. set_multicycle path

R set_clock_groups w2 A4 TN B Z AP set_false path 4, (AR FHIS. ERIMK
Sedkim T P4 ab

set_case_analysis Ml set_disable_timing fiv @25 BITHREE F 70 BN 5 20 . EATRIE dedm T 1 4k
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8 XILINX@ FIE: RIOIE

T T AT 5% XDC RS JAME S R, H2 W (Vivado Design Suite P H5 RS : Wfil{# L) (UG903) [
20] P EERE

NI R )R

AT i) N B AR AN O BR AT B A1 DA 2N SR e B A B KIS PP Bt S BSE A 0 3 R AR KR B BR AR AN 5 7
WREFA IR TN RE . 28R W AR UUE R OB A%,  BRAFAASC XS A5 2 IR Al JF HL T B AZ

Rl
OB B 24 ) S 09

o BISMANES AR LRI B, g e A 2 R AR K AR b I R 0 SR R AN b R AR
IS P T P A

MUXO0 MUX1

X13457
&l 3-81: TREFUERIIEEZ
set_false path -through [get pins MUX0/I0] -through [get pins MUX1/I1]
« RSP CDC B BRI P . IXMFOL QAR 8 U B ZHA CDC 293",

o BB RES RIS . A F SR WIS B AR MEE, AR, X ST AR AT AR B
G EEAT B, FTLARBE LN PP, DAGRARXS SEIL LR MW A B T P 8. ANES 1238 2 U R 4
WHLENS T, oI MR . . BTN T Oy RS20, AT 20 32 A7 0T B A A4S
config_reg([31..0] BT HARERIFHEIT:

set _false path -from [get cells config reg[*]]

MR A IR

DB R LR 43 a 3R, T H R EIR GRS/ BRI, BRIEZEE CDC #ie, HIFELR A IR il s
AT B I D AR 5b

Xt SCEL AR
A S D5 B A D RIS 141 L B R
= =P T3S AES

B /NI R SE IR A1) A P SR s 0o DR R/ B AL /W A B RO BRIABR AR R, T7i00 20 R P O SE IR {8 B AR S A
FHACHTIN 1]
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8 XILINX@ FIE: RIOIE

R
15 PR /N R A A A 4 S LSRR
o RIS /W R ESR A B i ) BB AT I AR

A B e A A A R TR A AU AR T S OCH IR AR T, IR T DO R AR SR B R RG M, AT AL
JREERII PR (FERBR B KIEIRZI R )

« BRZAMAR,
XA N AN Bl YIRS A5 3 B A A AR SR U O BR AT 5, 7T DR AT AT iR PR IZ BR AR RO AL R, (EAME
LR 7150 (B2, KR 32 M —RENS LU b R 01 ) L0 2 — (MR 20T 22 Jo] U B A AT 3 B2 20 TR e i A1
LR Bt RISt Uik Bilin, 2 RIIZIH08 3 BB ONF 2 A 2R i 2 AR, JF HIN PR Z8 LA B
FEPRALANAG JRE BE, AT A BL R 29308 AR T 22 A S R AR 207K

set _max_delay -from [get pins <startpointCells/C] \
-to [get pins <endpointCells>/D] 14.5

Hrp

145 T 3B A E (B4 5 ns) JR%E 500 ps, WELR TR KASNRE .
o Z5RP CDC B BRI KU AR IEIR .

TR CAE"E SN B LRI CDC 295" H 73 A4

AEWEH] set_min_delay LRAERAE EIRFIHABINER . CREFEREBRIERIN /N E IR ZERIE 5 A2 DL LMY I
ORI B O RELF DD RE -

POEZS=g: DA
ZEE IR HF set_max delay ZIW, fU$E -datapath only #lil. FJZHS set min delay £,
Xof SEERHD R M)

set_max_ delay AR B ERALIR, HWMBANLIRE. set_min delay LR BEMRIRFFATR, EFRE
EF AR AT 41T N

BB E

N2 set_max_delay Ml set_min_delay & - from B - to LLINHE & Jo RIS s B AN A4 51 NEEAE 3 B
¥ set_max_delay N kBT NBETEN, BIANNREFOITA D2 RKE . QERGEIRER O ITHEATAR, B4
WAL set_min_delay ZWRiZER1E. ZENWEH T set_min_ delay @4 AR T,

B B R e XY R, BO9E 2 U IN 723 4 0 i

o AR BETH Y B I B R ZE T
o BEESBTLFT set_max_delay B¢ set_min_ delay Bt LR IIE AR LN T 2 BE 12

MR, TR HE SRS B AR 20 Bro W0 U F A AR A a5 A iy 00 DAGRE G-

WPER L IR ER S I FPRROT CEH SRR RO AT « R B0 ) i 1

e I PR TR R A K S PR R G R 2 s 5 D i B0 g
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8 XILINX@ FIE: RIOIE

W TIRA KA BVERE, 2 (Vivado Design Suite FI P HERE: W FHZI) (UG903) [Z 1] 20] H (1
B

-, /
% EHAR R AR
% JA RS A A A B A 20 S 2B TH I T R T B i B A AR B B BR AR AE R I B AT (B B AR B B S

ARER TGS B . BRATIRIEAS LA B R RIS T A - start MBI L TN Bh, 1 -end eI
WU T RS B o O SO AR T 7 T I A R LA A M TS e A i e 2 ) PRI ST AN R B R R o

REFR RIS R RMKCE BILRZHIE T, REFR AT EAER N KRBT IR . a2 ht 4
i Bl -hold I EE AL RN AME DUZ RS I Bl 2 [ R 2P CDC B# 48 R @ HEB.

PR R BR, FRHL RIS T T

YRIN F H T H BRI P RTINS RS T (B NN ORI B Pl o B A S AL . BLUTOR, 2R 3 A
FIRA AR B RE, R AR SN i A A R A I

REGA REGB

EN EN

1, 1",
X13458

& 3-82: BUERT AGHEREMESHNEES

BEFORE
launch edge

Source clock (REGA)
! 4
I :
Hold (deflault)

LR LT

Y |
} |
SeluP o1 (default) | active edges

(default) /
¥ L

capture

Destination clock (REGB)  [* |

Clock Enable | |

3-83: BN/ RIFREMEFE

X13459

2R

set_multicycle path -from [get pins REGA/C] -to [get pins REGB/D] -setup 3
set_multicycle path -from [get pins REGA/C] -to [get pins REGB/D] -hold 2
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8 XILINX@ FIE: RIOIE

AFTER
launch edge
Source clock (REGA) [ |
iHold
Destination clock (REGB) | ’_
capture edge

|
|
Clock Enable | |

[ 3-84: ZEMMMEIRZ BIEENL/RIFRE

AR B A mLE, EHIIRE R =AY (RIABRNA B E) 2 NMAND , REFEREZIHA 2 .
oA TR RN R 2R B, BURIT AR S 2 AN .

W T 2 bR L2 B WSRAR R E R, R RE 2 AR A2 B YIS, H20 (Vivado Design
Suite A HEF: I FHZIR) (UG903) [Z R 20] ks .

X13460

i? BRI AN MM ABEN S EOE, TR SN BB SR (R AN IR Y, ST BB E 2 A
FEARIERTHIS I Bh BN B BR A2 . 0T TAFE 2 A5, 1S (Vivado Design Suite JH 48/ deit 2 i Al
AR) (UG906) [Z 1 23] H kL

EE 5% TSI Y20

LRGP set_multicycle path L. %20 A AT Sefiff RN B 1 4 Dh g LA b Tim s IR I K Bk A2, T
KIEFRTHIS P QoR - (ALEFXF#ESL) «

MEEET S, 2 AMBRAD R W A B T 8ot S P IRl I HE SR b T HIE R G2 . RAEA 2 R b (R Fp 2L
RANEHEE., WREL KRB set_multicycle _path ZH (MARMBIIREECR) BATIREE, IABmEREE

EORUIRHE 2 ns 50 3 ns mtARFGAE AT AL o IX A DL 2 AL AR B AR, RO EAE B ORI A LR 83 A
T IRSEIR .

B REIx

AR A2 PS40 000 5 L0 5 Y R A iR«

o EZEMIBRARICTAAE BRI Bl H S T BESOE (1 DU RSO ST (ERRE DR 5 TR BE B W) AR AN AR . R
FREORSRBAEE (B0 1B EED , HIEwe.

o R ER R Z IR AT 2 R AR R AL

2 EE WS 5 R T B fU BT A SRR AR R A BRI L. R e LR AR AR S T LA 2 A HE
BGOSR ERER R OIS, EATE D EPTNELE B A TR SRS .

I, 38R B WR E I s 5 BT AR 00 (B 8D o i, I 9T REGB A7 =M@ A5 Jl: €. EN M1 D. A
REGB/D 5| I 2 th 2 SR A2 B S AR BEHEAT 295K CEN SIS D o BRONEREA I Bl I e A o R A28 . Skt
AFOER B RITAR T, IAPTA A B s 5, B EN (PR ERE) S, #RAELIAE BTN

Mg W, 28R MBI 2 H an R i 6

set_multicycle path -from [get pins REGA/C] \
-to [get_pins REGB/D] -setup 3
set_multicycle path -from [get pins REGA/C] \
-to [get pins REGB/D] -hold 2
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& XILINX. EFE R
HESRHFAR

AV B BN A TR DL S RS BRI 2

o "Case 73¥HT"

o AT

. R

o ECKI A
Case 0 #f

Case 73 #Tiin & Al R BC B A7 A7 28 S FEAE 2 A P e WA, I DA Be it P DD REBE . BTN T A\ 1L k2%
JEG G RS R TR G . 2 B E R AR, RS HARANE BRI AR LI T . HACREONT Dy A2 7 H
A3 g T AE 75 20

L AR 2 B AR R S I e S 0 B 1, DS AR 2 B A 28 A\ P 1) — MBS . T TH R SE4 AT
%lﬂ B mux/s A mux/I1 51 IER BT

set_case_analysis 0 [get_pins mux/S]

Ao HREt

ANG AT FP-fiw 2 R OGP I P s e R KT P are, R SE e BRIEAEfTIE IS 1% arc 04T, FTH
report_disable timing #r&#Ha MK T arc.

& B! AT R i E NG BT L TIAR o 2 i R4 !

HWiEeE

set_data_check fir& W BB Lo 51 B2 IO RE SR (R FEN P AEALKD TS, HOIRAFRRE 1R 01 Hidn %
SRR L]

& KA ElfE

set_max_time borrow fir & it B EBUF A WTA T  CHULF &) 1 1240 (SIS T, PR I3 45 AT 2
B AT I R o SRR B B 28, B EA RAEE TR MR AT . % & B2 06 K P T

TE X PFRLR

P ERLY AT ] TRl A R AR RREATR . /O e AiZeds LALRRAThRE . N ORI 5] IR R AT RRE /O $eD AidR
#Eo LU F P fe i AR B AR

«  {Vivado Design Suite F F#5R5: WA FHZIERD) (UG903) [BI] 20] HiE iR S5k, W55 % ar &M i =
o RFTMARMER, EZM (Vivado Design Suite I35/ : Bt S EA) (UG906) [Z 1 23],
o RTHHE, =M (Vivado Design Suite F /755 : MAZAIAR) (UGI08) [Z [ 26].
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& XILINX

X

UltraFast & it 755536/

B 4T

sl

EEIMNEITEIE

RERMZ G, RFENECE T IP, HWE T RTL LR &M, AT 53 N SZHIM B . &fr;@)ﬂuku,?éﬁu%ﬁ%%ﬁ
kR, REAERT TR E SR . W 155 S5 R, SeE e e S — ik a3 . ARk
HEANLIUEIR, HE ERIATIFAEE I HI,  [FE A R AR BRI B O 15 .

N— =

BITES

LRe P IRRR M RTL AU FP200R,  IFAE RRAE D) Re B4R AT RTL IOMRALI R . @HAEI T, 286 LRGN
RTL I HAGE . sE 3 B i M AR MG 5 &P it 2 (baseline)” FTtiF i) —#F, e ZHLSL AN
FFZIH

W TRE A REGEIEE, SR TIIBHR:

+  {Vivado Design Suite 1 ' $5F5: 256D (UG901) [Z[f 18]
«  Vivado Design Suite QuickTake ¥4 : BT

= h
ZERM

G BRI RVEIR DUREE 7 AR A . RS SR A FVATE B R ANRREE B HR SR 45 R, (A H DA
— U B R RIZR . XA BLT, AT ORI A R M BE ek AR i QoR. TR T MRLR G PSRN E IS R, 1
Z (Vivado Design Suite F 7 #8F: £3&) (UG901) [ZH 18].

R IEMS ST RO AT, SER BBV R L AT AT T B A 25 E BT R .

2f¢iF} KEEP. DONT_TOUCH 1 MAX_FANOUT %)@ PERT, 1E7EE LTI E iR RS ER &R .

KEEP #1 DONT_TOUCH

KEEP 1 DONT_TOUCH ¥ N3E# B ME RS R E M. 2 S T X mfh @, THEMA Sz %,

o KEEP HiZia TEAEH, JEHAME NI LSRR KEEP /] I TOREFHERE S, B, RMZEE WIE 5 1
FrEftit.

+ DONT_TOUCH HiZi& TR, SNEFAERAMRAME T, X RKEASHImINt.
A5 FH 3 B8 J PR I T B 0 /N0

o I RAM B R AF 2 LK) KEEP B, RERHILiZa a3 N RAM, MImBHIEE: RAM FHERT .

o WMRELW T LEEFN =S ENAGES, NEEYTES. WRIKEES M =S& 44T XANZE50T,
B4 IOBUF L iEpi W, T H N T 8172 IOBUF LA )E 2K .
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SEI

o

& XILINX. 4

o ATERRIARAGIYJE ME O R, B INThRE. SR AR UG AR A e ], JFTEAN R R R
UEAh, WER, S5 EAEZ G0N EAT R DONT_TOUCH 2 [ A7 ££ 2 7 1 :

o WRURIZEMREARE S L, MRFFZES.

o WRSRIZIE AT RERAN RS L, WA TAEASEMIZZRMNILT, HZERE AR S fLhm. B2, &%=
0 N B R OR B R oK

MAX_FANOUT

MAX_FANOUT siil27& S 24, LU HRIE. Z TRAREHIZHE, EAREHMASER. B, R
MAX_FANOUT J& PE B AE d1isc it 77 & A ELEA N AT IRB IR 5, 4 TR iR BAZ LT

FEVEEANE T MAX_FANOUT 1155 . 15 MAX_FANOUT Ji#E(5 52 124 DONT_TOUCH 412 2eikzsh, sy
%240 L& DONT_TOUCH MR, MAX_FANOUT EMi+AFEZEHRIMES, 4 MAX_FANOUT J& ¥4 TeikaT

o1 B YT 0 2 R R R 4 _rep, S— VO, BRMSBIAMA rep_ 0. _rep_ 1%, MHilikf
Edit > Find"{E 6 EAER, il DAE 45 2l ek 7 e

BEEIRR: FLANAPHEE A MAX_FANOUT, Vivado® T EH) phys opt design #rdxtdit it R4 E
i? IFEE, HES TAEBIGEE BT . MRFER e, B3R AR S0 8ish & 17 2 347 F shdn s 1+
AR

R LRE TR

firBh Vivado Zré, 0T LU 2% Fh SIS A 405 BB E BT SR S I L. fERZHUFOL T, XL IUEZ 2Rk

1, BB A E LT RS, T DE ARG RS R R G S A AR RE AR Z 5. 5
B R EAR L, R R R ST AT . T OB B B E A, AR BRSO BB AR,
R EH I E R

£ RRR LR A& TR
7E XDC SCPEH ) BLF i B B S A i

set property BLOCK SYNTH.<option name> <value> [get cells <instance name>]

Hor

+  #HE <option names L.

«  <values /ML LIETIHE

+ <instance_name> & ¥ B iZIE KI5 B4
GERR: XGRS e B VE . X BRI AN R 1 00 S AL IR R S AT 2 IR R
i, AT LASE XDC ST Hh i B LA T SR -

set property BLOCK SYNTH.RETIMING 1 [get cells U1]
set property BLOCK SYNTH.STRATEGY {AREA OPTIMIZED} [get cells U2]
set_property BLOCK SYNTH.STRATEGY {AREA OPTIMIZED} [get cells U3]
set property BLOCK SYNTH.STRATEGY {DEFAULT} [get _cells U3/inst1l]
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& XILINX. 4

)

UltraFast & it 755536/

1
s
&

Vivado HIZE &R I EIFR.

© © 0 000 0 00 © 0000 © 0000 0 0 000000000000004

oooooooooooooooooooooo

oooooooo

Bl 4-1: RFPLRERMRG
N T ZRAFREDL, 0T LR —Sepil BB 2 fh BLOCK_SYNTH J& 4. fl4n:

set_property BLOCK SYNTH.STRATEGY {ALTERNATE ROUTABILITY} [get cells inst]
set property BLOCK SYNTH.FSM EXTRACTION {OFF} [get cells inst]

AR IP I, ST LU R 1 R 5 A SR -
o WRIP RERGIER, IBALETTLE IP T2 % 50 .
o IR IPPBE T BT MIARMTIZRE, FOYIP &— N ERG. ik, fE%PEE IP R4 RRE.

AR W TRE A DR LA R BT ORISR BS RUE IS S, 1SR (Vivado Design Suite I HERG: Z56)
(UG901) =1 18],

ZERNTE

WRER AT R ORBNMRT R R, KA SE TSR . FEQREPAT SEILRRR R AP R 2R, N
KA i~ A

KEFNEIE DRC
report drc fr & AEIT RN (DRC) PAFHE Wk T M A4 %, HREMTZEMAEE, B2
R

. ):/lelnﬁ
« 1/0. BUFG FHAthir e KA R 753K o
« M MGT. IODELAY. MMCM. PLL [#3%4k UK HAh FIE .,

B st h RO AT A IE DRC M, DL S 78 SLHLRE (145 ) Hh BN 3 0 5 2 R A S ) I

134
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=134

1
s
&

& XILINX. 4

BRR: T RE A Ay T 2 ) DRCSEAIM ,  fm] LAGE F G HLADR B e . AOMTERE, 50 (Vivado
O Design Suite /"6 Fg: Bt AEEEAR) (UGI06) [Z1 23] iyt

N ) — A ~

BITIRG A

Y%F UltraFast @it ik EENE, Vivado TR T — AL TREREHFEHERIITERE . T RIS 3T
HEREM BB T AR 2

o RTL #it: RTL lint XUksHa A

o CEAMSZE: MR, QRN FRE.

E LT, TRASEIIFEH BRINE 311217 Report Methodology (opt_design B( route design). EFF)iz
TR, EHEMA IR

o WA T $RFFIEAT Bk, FIFRRIER T, RS T A Tl dr
report methodology

«  UNFEAE Vivado IDE HiE4T RIdEE, FTHFRIGIERTT, JEi&#E"Reports > Report Methodology” .

O B THE R LW, B IRGEA WIS IR o FER AR E KA. 23 5 Sl v 2 o
o, FRREAT IR

AR AT IR AR IP &, xBTS A

N EPR, ARAEEG]E SLABIE "Methodology " & 1 Hh e FERUT 2 15 AN A TE BRI T P 2L TR € Uik, i) 1
FRIZIUE B N 2 D8 S, IR A I AN 20 Yot e R S e i) SR AL

RBR: W T REA LA T 2N DRC M S, & 0T DUE FEGEHLESRE R, ARAVEE, WH20 (Vivado
O Design Suite FIF#8FG: @i BT RIS R) (UGI06) [ 23] Hrff Bk .

R MFENITA SNBSS E N AR T 1ns B, BASIRE S5 RAMB Al DSP 15 ATk ifi /K 2k
(SYNTH-6, SYNTH-11, SYNTH-12 and SYNTH-13) AH KK 7 62 .

Tecl Console Methodology % T [
Q T 4 off W 7] 97 Warnings Hide All
Name Details

~ La All Violations (97
~ @ Timing (4)
~ g BadPractice (4
o~ TIMING-25 (4)
TIMING #1 The waveform of the user clock gt0_twusrclk_i defined on the transceiver output pin gixe2 i TXOUTCLK or on the net connected to that pin is not consistent with the transceiver settings. The auto-deriver
TIMING#2  The waveform of the user clock gt2_txusrclk_i defined on the transceiver output pin gixe2 i TXOUTCLK or on the net connected to that pin is not consistent with the transceiver settings. The auto-derive:
TIMING#3  The waveform of the user clock gtd_txusrclk_i defined on the transceiver output pin gixe2 i TXOUTCLK or on the net connected to that pin is not consistent with the transceiver settings. The auto-derive:
TIMING#4  The waveform of the user clock gtb_txusrclk_i defined on the transceiver output pin gite? i TXOUTCLK or on the net connected to that pin is not consistent with the transceiver settings. The auto-derive
v [@ XDC (93)
~ @ Hold (93
7 XDCH-2 (93)

The same input delay of 0.000 ns has been defined on port'or1200 clmode’ relative to clock sysClk for both max and min. Make sure this reflects the design intent.
XDCH #1 set_input_delay -clock sysClk 0.000 [get_ports or1200_cimode]

CiProjects/cpu_synthesized/project_cpu_synthesized/project_cpu_synthesized srcs/constrs_1/importsi/kintex7itop xdc (Line: 11) ~
X >

ullrafasl metllodmogy 1:97wolatlonsl X

& 4-2: “Methodology” &

U 1 5E 21847 "Report Methodology” {5 2., £ (Vivado Design Suite 7 #655: RGH BTN
(UGB95)[Z M 11], #1 (Vivado Design Suite F /7 45m: it T ASEAR Y (UG906) [/ 23] 4.
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fh
o
&

& XILINX. 4

KELZESHE

ARG B A H & SO, A T RGBT EE BTN E L SHUH—2 MArRER ™ EEE (Critical Warning)
A (Warning). fERZEIEI T, FEIERR Critical Warning PLIKAR AT SR G 45 5

& AB!D WR KN BRI EE T 100 Rk, 2 TR R 28 oA 100 5 A L5 HAESCF. ATV Tel 4 4
set param messaging.defaultLimit R #{E N 100 HIRIE.

RERFLR

AR BN LR, FRAEE 1 DL T St P IS . AN AR 2 S BURK RIIZ AT IS [R) . PR RE i UM A 1 F
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HEE WNS. TNS. WHS F1 THS [ ERAE TIEE T @8 e iIhae K.

o EENIESIA): N AREREUE, AR M RO B IR A6 R R AR E R it 4 P (0 TR
o DRIFEDR: AR RN B BISR Gyt G R0 AR B e 2 R A R 1R A I TR

o WRERE: 5P BALE S U BTCRORE LUR R — AN R B BT o I 1) 2 [ P e S (]

o BEREIE: AR Z R KD R LS T g e U H B L ARE SRS AP R K D i 1A

AN RSB 2 A TR B A (]I e o) 246 14 g A 4 2 T) (R A

FEIS Bl R 2% |58 SUN PRI Bl 2 e, IR o st 2 H s i 4 4 B0 800 51 BIE S DR <7 (H A B AR 264 R A AT 2 SL AN
TRIFRE . RS ANORFFIN P AR S5, MR A 5% 21 F A A 45 < 18 B B8k A% Sl B 22 423t AT

mME T RE LA RN FOI ISR, 23 (Vivado Design Suite FI 48RS : ¥t AIEE R ) (UG906) [/
23] R

N A E
KERITEEIERMAR
HEBEEN PR EEE BB/, SRR AN 5] 5u s A 0 IE R 2R .
1217 check_timing LARBIRANRMIEER . B Za 1 E NS 2181T, HIAEE report_timing summary
f)—iB45r. AP, report timing summary EEFHE Unconstrained Paths 343, o itle SCHITREL B R B
SFHEA R FERE N ANMZHERE. N B -max_path EHHES],

ST AMA N G, 11T report_methodology w4 JFEE TIMING 1 XDC ff, LAHiE 2 vdEmEL
W, X ATRRAER BTN SE AW, IS SEUELR R P AR R AR AR

EFE: XFF Vivado Design Suite 2015.4 K BE R A, iEMA report drc -ruledeck methodology checks

Tel 4.

& & H check_timing $ri2AY 8] 5%

check_timing Tcl fiy& & & AR 7€ SOT R BRI R PE . I ENER I check_timing ARICHI BN, &
SEN IR RIS . ST R A R E B A B RS

FeRT AR LR A A BB IR =

TR A 2 X BT B Y IR AR AT T S AR . MBS P T A TR A M — Ay, DA IR R
A i O

TELIA A 3 k3 O ARGRET R 5 20k i A BB BR AR AT 1 40R . X R BEEASBECRIEZI B A2 IR 9
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& XILINX. £s®. Wbl

& AT
A RN B B T AL Ay o B, SRR B 0 TR B AR R — A R ) — 304y, bR .

FP ol B IE IR v SRR B R AR IR . X2 S EUN PR T AR . SRR DU, MRS LB Bk 2 i 7 25K,
R LERE ik T AR

INEE RSB BRI

RIS P AR IS 7 51 4TI, T DL R S BTN AEAR AT A S 3R o T T (R AR TEVEAE I P i i e P b AT 4
o BOCTEAESCIU P Al o SXFE, BIAEERARRT 5 ZORG 2 A2, (At & FEEF A I IRAT 9.

TN /AR FNER AN /4 A IR
P 1/O 3 11 A5 B E R 415

@ B HRIERELLH, 5 FHEH /O WP S AR .

ZAETHh

MW AT 2 AN Bl B8R TB R R DR IZ LI B AR AH [F] A B AR . 3 T AR S e b 2 B B AR A 2 SN
KPR E T RS R, AR B AR IR AR

AR R AEN, SRR LR EIE P 2 (B8 set _clock groups B set false path. TEEHE FHI4;
W, R EAT A SR B AR AT

i? BEHIR: BN XDC HAE Tel AERE S, BT DAL SR IR T 25 50 S

& E # report_methodology #riC A [a) &R

report_methodology i & Al it HARKI LA SIS 2 /)M 10, 4 i A I8 AT A Jey M 28 T RL IR i S EAT AP Al 2
AFEAHA A FH LR LR =K XDC A TIMING 2853, LR e AT I W SORMBE A3 R PR AT S . 158, S Ak
TE AR PR 2 RIS P IS SRS 7
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& XILINX.

7375 DRC X B R USSR S

FRPEIRE DRC AlbR GBI P LR &, X 2SI TR Sy, IS EUA T REsA — S P, 1X
L6 DRC i H 45 [A) SR> I BT IE (CDC) 203K AN 24 (A I b o5y 324 SR Al T 9 B8O — SO e Bl A i . FRATT

0 DAt e AR S R A HE
% 5-1: BIFRULEI75 % DRC

$5E:

WIS

8 ik
TIMING-6 FEAR DRI b 2 [B) AN A7 5 38 F 2 1 e
TIMING-7 TEAH SR 2 (8] AN A7 E 38 FH 5 55
TIMING-8 TEAH SR I 2 A ANAEAE K [ JA) 3
TIMING-14 BB Y LUT
TIMING-15 B[R] B A B K 2R FRE R
TIMING-16 KB
TIMING-30 JItide 26 R A 1 2 YR b 0 5| RS FRAR
TIMING-31 FHFE I B IR AN T 24 1) 22 e s A2

TIMING-38 #1 TIMING-39

TIMING-32, TIMING-33.
TIMING-34. TIMING-37.

AR B Ll 22 40 3R

TIMING-36 5 2K A S R e P S B e A

TIMING-42 B % 45 43 BREBEL L F B e

XDCB-3 TEE—/M set_clock groups fidH, ZAHHIREIF— &
XDCH-1 % JE BAREAR 20 SR DGR RRE T

XDCV-1 b - A5 A R A R AT ot ST S U AN e R L T o
XDCV-2 H T 8D S L R 5 U AN e R L R
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& XILINX. £s®. Wbl

7354 DRC I U R = RS2

FRAUEIRH DRC JE W AN ARSI PSSO R . AR B, i TR ALK, 14k DRC bxid 1 I P Hrks
FEI . BMEEA IR BN IE, PR AT RETCIEAE A TAR A FIEH T KRB EREARA R LE
XE’JHT%EF, A RN B, /b i 7 BEREANE 1t CDC M. X Fha—2, i report_cdc fr&#AT
EAMERE R

%< 5-2: WURE A DRC
wE i

TIMING-1. TIMING-2. | FEZ I 8h I S g X
TIMING-3. TIMING-4  #

Bt

TIMING-27
TIMING-5. TIMING-25 Al | B4R BT

TIMING-19

TIMING-9. TIMING-10 RENSA TR CDC Hil

TIMING-11 AEHH) set_max_delay -datapath only i
TIMING-12 i el 2T AL ST M R 3R 9 o 4

TIMING-13. TIMING-23 T % 2 W - S B A 52 B0 7 A

TIMING-17. TIMING-18. | $/bi4h o N\ /4 IR 48
TIMING-20 #1 TIMING-26

TIMING-21. TIMING-22 MMCM FhME ¥ [a] 3

TIMING-24 M5 set_max_delay -datapath only fid
TIMING-29 AN—B 2 ) BIRR AR 0T

TIMING-35 TE FLAG AR [F] I ) B 48 o R AEAE A 1Y £
TIMING-40. TIMING-43 AN 2 I B P A B SR

TIMING-41 S8 SUAE Y 5] R TRt i

EAthBI 575 7% DRC

HAh TIMING 1l XDC 5 2 R FI X — 2 2y 5K, ﬁ%@ﬁ%T ESECERKPBITHE, MEEHLWR, sE T MER4L A
AR AR S B TR RIERE H . B FUEHER TIMING-28 #ad  CH FRZm 5] i E 3 ATAE
B8R, REATEAS S B THIRAR TS A 47 5 Hr o B ﬁzﬁmﬁaﬂ’]ﬂj‘%ﬂb%ﬁﬁﬁﬁ%aﬂu{ TEIXFPIEIL T, Sl LR
P AT A B B 455 a7 345 .
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& XILINX. £s®. Wbl

Wit EE (baseline)

B S HE R — NI RE, AEIZIERE T, AT DL S A7 AN P 205, 1 HE AT AETF AR K i 2 1/0 I fE5E
BAFRTAN )G, = HNARTH A B R R M G R AR At R EAe B AT IO, BIAE R
FEAWTE AR AR RER E N A S P EAAAE I PP e L. Behh, BT B0HE AT REAAAE I BRI, PIEEEZR (baseline) £)3R

EREAEREN B (R AR LR R R

NV B AL R HERT, B AE R T A SCBUP IR S5, R A AR RN R, I R Ok,

T CLGUEE T ST R 20, LAFE Vivado® S8 TR 4y Y SEBRIGIT s it . AR5, TEAN [ SEBUE B il AT AR
W, ATPEREN BT — AP IRZ AT P R . R RN TR .

( Post Synthesis Checkpoint )

) A e e e i
1

1 [ Use the Timing Constraints wizard H

Define Baseline Constraints <—>: [1 Skip 1/O timing constraints :

: [ Validate with report methodology 1

Y

ey
1
opt design + : [ Resolve setup violations (WNS) 1
report timing summary : [ Validate with report methodolgy :
e e 1

Y
P TTT T m e 1
place design I [ Resolve setup violations (WNS) :
Optional phys opt design <—>: [ Reduce large hold violations (WHS) :
report_timing summary H that are over -0.500ns 1
e e e 1

\
[T T T T 1
route_design 1 0 Resolve all timing violations |
Optional phys opt design <—>: [ Verify methodology and DRC checks :
report timing summary : are clean or properly waived 1
e e e 1

A

( Baseline Process Complete )

5-2: &iHEAE (baseline)

X20037-110617

FERLAFE G, 1SR

o THBREBUNII

o SRR ERE.

o FEREHGSIN B TR BT AT, REFTE R AT R LR AR

UltraFast &1t J5 5$6R
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com Send Feedback

149


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=149

& XILINX. £s®. Wbl

)

B SRR B BUEE BT HERE 1 SR BRI LR A0, P ARYR IR LR LR A HOR TR BETT HDL AR AT SR B

EXEEAR
TR SR SR LR, AR R I R 2RI IS 0L T A 2R 254 Vivado BB . TR ERZ )G, 5
FIIS FR 20 5 R AR %170 1] 5] 4 LA i ) 07 0B 0 58 A R B

FEZI BT € XA LR WRBCA LI, Vivado 2xBRAZN [/O /7. Kk, EERAIZIBUE X /O LI,
PR 12, ERRAEIERE S 5, B FTERURE A I X 1/O I P23

YRR RN PRI SN, & EROHEE E I 1/O PR

FHER RS IF RN RN PS5 LU

o FTHEIHRZHR
o BB RZIC (CDC)

[FID I BRI CDC BRARAEBRINE L N gy e 405K, (EEE L U0 ] 22 42 ) CDC MR R 48, IR E 5 AP I B ) F) I
Fefil b o

o ANETRENS I FPER AR
EE4 RTL LAY/ iZ 0 IR A2 MR 2K

BERR: AL P SRR IP R ER M & 38 RIBLRTT LK XDC RHE L. XL 1P 22 H A E
el et . EOIEIEELA R, ELIUREF IP AR 7E .

UNANE IS P PR A 1) ok SCRR 1, R4 LU WA T T3l SRR | i i UR B A5 3R

Ty TE 0 530 61 32 R Lk Bt

TR LR 5 I 2 B 7 254K 3 Vivado IDE Hi. 78 Tl #55iil & ] reset_timing, LABRLRINERATA T L5,
il report_clock_networks Tcl #r 4 B — /e R E Wb 51 . b b U AFE BT rp e AT o XA i
Y[ 5 B Fe 2 BRI 1% B MR EE I £ Z)3R . 48] Timing Constraints Editor &M 4 & & 1E IS H

AR BT HIRR

FEI Bl o0 28 43 1 S s T Il R 2% RS2 B 29 TS omt RETT ARS8 IE T A RN B HORE . H T Vivado T H 2 H £ 4
BRI B 2040, Rt ZER AT AR H . 1 report_clocks RERMLLR £ ZH] create clock
LORANEER, MR Bl B A R

R MMCM. PLL FIR P R siis it . 1bAh, FF UltraScale™ 234F, GT thg@ T i ei& b,

report clocks 4R E/RATE N BB LHT. THE (FH create _clock ) 548 pl £ 2 7] (1) X B 7E J& 1t
B R,

o BHAERINALR R (P) (R E I

o HCA R R AR IR B RE W] LR AR (P) BT BLEIRONAE R (G).

o BPEMEIEIVAE R A B N AR (A

. éﬁ;%/))%ﬁ%ﬂ?ﬁiﬂmﬁiﬁﬁ‘%ﬁﬁfﬁ%?‘\j (RY AR S AR T 5N E I Bl e e (D By e 40T

EIEP LI#EH create generated clock ZIHURAIEAE K8 . WIFTMELZEL, EZH (Vivado Design Suite
R e T 295D (UG903) [Z1| 20].
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& XILINX. Es®. bl

Attributes

P: Propagated

G: Generated

A: Auto-derived

R: ERenamed

Vi Virtual

I: Inverted
Clock Perigd(ns) Waveform(ns) Rttributes Sources
ayaClk 10.000 {0.000 5.000} B {ayaClk}
clkfbout 10.000 {0.000 5.000} P,G,A {clkgen/mmem_adv_inst/CLEFBOUT}
cpuClk 20.000 {0.000 10.000} PB,GAR {clkgen/mmcm_adv_inst/CLEOUTO]}
whbClk 4 20.000 {0.000 10.000} B,G,A {clkgen/mmem adv_inst,/CLEOUT1}
usbClk_3 10.000 {0.000 5.000} B, G, A {clkgen/mmcm adv_inst/CLEOUTZ}
phyClk0_2 10.000 {0.000 5.000} B, G, A {clkgen/mmcm adv_inst/CLEOUT3}
phyClkl_ 1 10.000 {0.000 5.000} B, G, A {clkgen/mmem adv inst/CLEQOUI4}
£fellk_0 10.000 {0.000 5.000} P,G,A {clkgen/mmem_adv_inst/CLEQOUIS}

5-3: BYPRIRE B IR N E RS A AR A B

Rn: EIUEBCH A TR R, ESHRERNFiHRY  (no_clock 830D 1%k %5 AT A\ Report Timing
O Summary HFi B check timing Tcl f43KH.

B3 32 C 23R
FERERT BRSO, (A i 5725 AR A B ST B
FERE: AR R TE B I o DXL A T A2 A 4 5 I 300 7 LA B T ST 24
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& XILINX. £s®. Wbl

WERMX R

& hefi M report_clock_interaction Tcl g2 BEN IR R ZIREL H—DIREHEPF B AR Bh RN . &
A BITHH IR RN Bl 2 A R B, b G e MAERBA Q0. NEER T — e g Bk & L.

Destination Clocks

i
oip o iy oig T,
g L4 b 4 Lt n B i

pbc’“;.‘s‘ WO”"; [ Jbs&‘" L ‘343,»(:, L )JJS}U L ‘345',»5.! ki @C’@kz @‘thk 7 Sﬂc’“; 3

% Cory K
Cig 7

cpuClk_5
fClk_0
ot0_teusrclk_i

2 ot2_teusrclk_i
H otd_teusrclk_i
E ote_teusrelk_i
% phyClko_2
@ phyClkt _1
ushClk_3
VIRTUAL_epuclic
whClk_4
W NoPath W Timed [ Partial False Path [0 Max Delay Datapath Only
W UserIgnored Paths M Timed (unsafe) [0 Partial False Path (unsafe)
) . Failing Total Path . )
Id Source Clock EES‘EE:“O 1 Esﬁlesss (':E)S THNS (ns) Err;\jjsp;linls Erﬂhljjsp)umls F‘::ISIS) Esaeﬁss [-':;‘)5 IHF;? g::gzi:;rtion TERECE G R
26 phyCIk1_1 cpuClk_5 rise - rise 1901 0.000 0 61 7.000 rise-rise  1.040 0.000 Clean Timed I
31 fClk_0 cpuClk_5 rise - rise 1.063 0.000 0 61 7.000 rise-rise 1488 0000 Clean Timed
34 VIRTUAL c.. cpuClk_5 rise-rise -1.372 -196.981 532 834 rise-rise  1.089 0000 Virual Clock  Timed (unsafe)
13 wbCli_4 fRCIk_D 0 1635 Ignored Asynchronous Groups
33 MCIk_0 fClk_0 rise - rise 0.673 0.000 0 8320 7.000 rise-rise 0045 0000 Clean Timed
1 gt0_teusrclk_i  ot0_txusrclk_i rise - rige 9923 0.000 o 222 12.800 rize-rise 0135 0.000 Clean Partial False Path
2 gt2_bwsrclk_i  gt2_txusrclk_i rise - rise 9734 0.000 0 222 12.800 rise-rise 0095 0000 Clean Partial False Path
3 gtd_bwsrclk i gtd_txusrclk_i rise - rise 8.856 0.000 0 222 12.800 rise-rise 0123 0.000 Clean Partial False Path ~

5-4: BY$HAZE R &L
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& XILINX. HoE: R
NEERNET W PR S
3% 5-3: report_clock_interaction Efif&
e R aX #ix
Tz X LG g TR HL FHEHTZ%, REEFEXL
K BTN
£ ST A KL PR E 22 E, T EMSACHNFAR. | FEHTZ%, REBTIHER
Le ] ek 2 1) BT A 22 HL o
H o AR A H BB ) FE L B AR N P B E I AMRR | S B R R E R RS
LA 2Aal
AN BT AW | e AE R, S E S LR (H | R IX S Bl T RZ AR IE N R
(N4 &, BAMULSERBGIE (R RE) . B, BEEANRE M NI EILH
FRESENEE /T
sy oAz KRG N I B A A2 He B R RAMSLE) (BR | A A A A B A A
(Az4) MR o B2, RAHTBRERER AN | K2,
PR R
% F P 2 T A% TEX LEpf B3 2 [AMFTERR H, JF Bl TRreh s | A em e Rz 2 7P . 5
BN BRI RIS, WA X AT P AW | S, A AR HDL ISR T
igms, LCUBRORLE B £ s 2 ) i
P IE A [ 25 AT S A E i AL v
I EEIN TR e I LGN e BB HLBR AR I a0 R J7 A R A | B A R B A T SRR IR AS HORE R
iz % : set max delay -datapathonly. SRV I

FE QAR T Oy B AR BN PHAH 2GR, RAR T BLROB G R 8 2Lk, ti T e e BRI LT B P 4008
Pl LR D I A AR AR . RO AR R IMOE H & S EUR L AR BT

R % B E R AT X

I B S A T 4R S S TN RO 1 B AT S B I . AR SO S B (i B 2 R R RPN . AL
i FFEH Common Primary Clock 7 BUE B 5 H1 (481, 306 TR R Le I B0t AR A 35 Bl o 41 Ty SOl a2 I B S I i

fEwit EREE

il report_cde Tl fiv& 5545 b 2 18] (O b 3050V rL R 0EAT STl AT . W0 T MR SE 26 3% report_cde mré
S5, 52 (Vivado Design Suite /7 H585: Wit ARSI A) (UG906) [ 1R 23] HH KRR (Vivado Design
Suite Tcl fir4&%451H) (UG835) [ZIR 16] T {f report cdc.

AR 18 BB PR EESK

BEAh, TR RO, ISR AR A IR ] R B AR AR S EE R . 723" Path Req (WNS) X B, W& H Bt
BRIAR ISR . B 5-4 o T 1% WNS BIHERF O PR o RS 2 I EE I ER DU QR A AE T RER

Vivado T EAFEEME B 28 1000 AN B, 2% 1 1 5 W6 B2t B BRl O A — BSOS L, DAL Tl e A 22
Ko 4 1000 ANJE AN 2 DARA 58 S5 b RIS, 75 SR Not Expanded, TEIXFMENL T, 620K J AN B0 A 728

Bi4n, #%)E—2M 250 MHz 81 %] 200 MHz I i 5 5542 -

« 200 MHz B IEVS A (0.
o 250 MHz WP IEA A {0, 4. 8. 12.

5. 10, 15. 20..}

16. 20 .}

I DA T IS OUI, S eIkt 3o I A A5 e A P SR
« 250 MHz B8 E 4 ns A5 —A ETFHE.
s 200 MHz I8 ) R —A L FHBTE 5 ns.

X4 S8\ 250 MHz B 4038 3] 200 MHz ek i) BT A B8 A2 1IN R 21 R 7E 1 ns.
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& XILINX. 55, Witk

R AE 20 ns [ [FE DI BN EAG] AR F AR 2R, RIS AN RS A& ) .

PUMIZ R — AR B I P 2R, PPV SR BN RP BR . ARIEBOTHIAN ], R AR — AT BE Ry AL B
SV ) R L0 77

set_clock_groups/set_false path/set max delay -datapath only
XAy B, X S R b 2 — . ffTH report_cdc Tl a4 RIUER S8 IC g = T 2 4.
e set multicycle path
TE TG0 I 7 SR AT P BE LTI, DT R 8 24 1A I e L, 8 R 42 1) A S R A7 S b T
SR ABAME,  Bert T RE 2 RS X P AN IR B SR I PR R . BeAh, TR s AR A RS R A R RE

54
L T X AR T A2 BTt P I ORBE R AR . AEPAT AT P ARBI I SEBUD BRZ AT, — 8 B X R A2, X —
RAREE,

n clk200

W clk250

e | L =

& 5-5: M 250 MHz F 200 MHz Byt 35T

[E]R 29 5R £ B SR04 BT 3

TEQNEERT B A2 BT, IR [E] report _clock networks, i@ Bil-HAAIEMBLE i) 8. I8 H PrA 320 Bhal 2 1%
SR, RIS E R I S 2, JRER eI B N EPTR, A
report_clock_networks I EIEHENTRT, EHLAER I Eh AN SCER I BhdE AT 48

UltraFast &1t 7554167 154
Send Feedback
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com [—\/_]


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=154

& XILINX.

TclConsole | Clock Networks

- -

= ¢+ 4dcC
» W gt0_teusrclk_i (78.12 MHz) (drives 152 loads)
» W gt2_teusrclk_i (78.12 MHz) (drives 152 loads)
» W gtd_teusrclk_i (78,12 MHz) (drives 152 loads)
> W gte_teusrclk_i 12 MHz) (drives 152 loads)
~ W, sysClk (100.00 MHz) (drives 15357 loads)

~ [rsysClk

~ | (clkin1_bufi)

~ [l clkin1_buf (IBUF)

~ @ O (clkin1_bufiQ)
~ I sysClk_int (sysClk_int)
~ [ CLKIN1 (clkgen/mmcm_adv_instCLKINT)
~ [l mmem_adv_inst (MMCMEZ_ADV)

» W cpuClk (50.00 MHz) (drive
W, fRCIk_0
W, phyClk0_2 (11
W phyClk1_1
W usbClk_3 |

W W W v

FE5E: W

? 060

network_1 =

5-6: IREETENLE

### Decouple asynchronous clocks
set_clock groups -asynchronous \

-group
-group
-group
-group
-group

[get clocks
[get_clocks
[get_clocks
[get clocks
[get clocks

sysClk -include_generated clocks] \

gt0_txusrclk i -include generated clocks]
gt2_txusrclk_i -include_generated_clocks]
gt4_txusrclk i -include_generated_clocks]
gté_txusrclk i -include generated clocks]

BRI 1/0 295 AR R 519

K5I B REAALE T AR b 725 I HE (baseline) BT IR T /O L3,  JUHXS T RIEAHH 3R 4 47
0T 1/0 bank WERHT /O I R B AR UL BEAN T 2 1/O L3R, ARt ML e AR O eIt Hin F Ran s Jm, Bt
REVN N 1/O I P 2930

~ =

277 : M Vivado Design Suite 2015.3 AT 44, #RAT A A
O config timing analysis -ignore_ io_ paths yes Tcl My & 7E & T SEEL AR AIE F B 5245 B AR 5 o 2B Tl
/O B4%2 EIIRTF o L TEST IF A7 A% o T AT B Ja T3 A a4 o

PARTL Bt I s O Bt I P9 S aa 2052 2 PR, 10 ELA ORAS 22 T HE ot IR OIS PP ()il AR XN, AU &
AR g 2T 7 W b 2 ) D B A S e 2

WASEA R TP L1 35 TP PR ER, TR B AR AR s i i #L
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& XILINX. Es®. bl

EBNPRIETEIRTT WNS

WIHE A LI IR Z JG VAl B 19 WNS. IR TEEAE A Tol iy 21702, MABMARTEGA LI P EZ 5 R
report timing summary AR EHMEBMA T, WRELEEA Vivado IDE, W FELEREAN D IR 5 4 FH 11 5L 10
tcl.post IAKIZAT report timing summary. EFFMER T, MK WNS B BAR RS, &RLAAUTE S A D IR
Z RIS RIS A Y s AT 43 HT o

B T IR AL IRAT R PP AT R 2 4, AR EH A A B R A R T R, DO AR R A

BRI R B0, A PR AR AL G Bl THE 5 4 BB 7] BE 5% BRARAEAT J5) 5 O fl 715 5 M 2% SR A7
FEARKZES . AR P RS RS R AR AN 7 R 4t S B R AR I P 22 W6 B Hh IS Ml 8 1) 5 T ¥

SeR5EENTE

i THE 5 M2 IR BET T P A B R IR AT R o P B A T A5 5 S i R R T R i )R Mo S . i il
BT A 7 A e A A ] 7«

s B RTL.

o SEAARRZEE LI

o WA TR AR DI RER U L AE N, AUAT LRSI R A, Bn 2 B g AR A .
wEEE

FEA R, B 7 SR AT SE AR AR B A B AT v et B X 2% LASE, A TS 5 SR I T it AT . BbAh, FZEELLR
FHE R MM R T SEAEAS 5 R IEIR o, XLk P45 R LEBUR A

AT 0 U A 0 22 1 FH TG 25 AN RS 08  B X  F A B FRY 520

feReil B AT R ANEIR WA S ARFREE o slice. Pt RAM = DSP Z [A]f) WHS 24y -0.500 ns 55 5 K ) i f-475 1 LA 5 22
B WAUEMREEEBAR, FTLAESZ I HAs A Al RER A e 22 =

ERE: /R TiEI PCle® Bh&5E HER I 42 AE HA KT -0.500 ns (RFFIF A 1, HhAALL st asifeE. oF
IXEAE DL, TEEAT LR AR A report timing summary DLISHIE BT AR N IR AR e e B e E .

MEMARIE
{552 A IR 1 R 0 VP A5 AT R 25 B

o HARBENME (report high fanout nets 7N )i HIER B4
o AR ANIRK BN A B T Y X %
o VKR AR L R IR DSP A1 RAMB

Tt &M Ehk
A LA IE T PEIER (B TIERA R C BRI I F . P B St (R A8 S S A ZE X 57
IS (RIS o

T ZE AR (WNS) (HRZ D, MR WANRIEEM. WERTHRRRRIG, B — o, X—fhdes
FEE AN ZE T, PN AT SR A N P REAT . BeAh, R R AT R GBI 4 ns) HREDL, XA
THOL PSS AT EOME R . mORIFEINE F 2 DA IER R B2, R 22, SR IERIR) [/O AWE R, &
JSEAEAR Jey £ AR 25 BT A5 B A e

WUERRFFAFENHAE (WHS>0), (HEENL R (WNS<0), SEEARAE" 70 M oL it e i L o P it 1) 0 20 B
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& XILINX. £s®. Wbl

% (baselining) SBtRFARIGIERTE
N BT R S A S PR A L R S Y TE RS

1 7RGt

2. 81T report_timing summary -delay type min max, SRJETE FRPILFIERMIEE.

WNS TNS R R B WHS THS KA R H

3. IH%AJE report _timing summary XA, HidFE check timing M no_clock #4.
B ZRRIN B R,

4. 1817 report_clock_networks, fffiiE Beit b it ER 51 I D 4. (0% QPLLOUTCLK,
QPLLOUTREFCLK, A EATE T-4lilikef 5e 2. D

WP CA R P
5. 81T report_clock interaction -delay type min max, #&J5i% WNS BEZE RN 45 RiEATHT
Bk BN WNS B2 R

6. 1% WHS X} report_clock_interaction & RBEATHIT, KRR ELEE G5 AFTEBORBUE M IR 7 I ] 13 50
(KT 500 ps) »

BEIt RS WHS:

7. BEPEIZIH (Inter-Clock Constraints) Xf report clock interaction Z5RHATHET, FIHATE ERAAR
o SN DO

8. (EFTJTZRE BTN, HILZ /> CRITICAL_WARNINGS?
LA W CRITICAL_WARNINGS (4
9. fELEMPLLEALY CRITICAL_WARNINGS?
AR RBL R
10. 21T report_high fanout nets -timing -load types -max nets 25.
FEAEE PR ORE) ) s o H X 4% AR
HAEE PR AR ) f5 e H 9 4L ) 7
A A T PR R ? R, WNS=

11, sEElTh. e — P EHINIZIT report _timing summary, HHEE/RIEIERIETRE.

WNS TNS SRl WHS THS S B

Opt
At =
Physopt
AL

1817 report_exceptions -ignored, BWEHEWIIFEAGHAMELARES ., idxgE.
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& XILINX.

$5E:

WIS

SR F IR BT R iE R

I P X IR A BRI B ™ RS AL TR R S S I e g™ S AR DG Y I, R K 5L
FEEFBAT SRR I B AU b ZR 5 51 AR AN I A ) 2 BT PP AR, AR I AR S5 T 3 PO AR 2

R BT R
NEEIR T MR R P S A R .

Load Design Checkpoint with Timing
Violations

I Try report_gor suggestions for automated analysis and

A

Manually Identify Timing Violations Root Causes with
report timing summary and
report design analysis

\

High Cell Delay

High Route Delay

High Clock Skew
or Uncertainty

_>|

1
1

(e : 1
» timing closure recommendations :
1

1

1
1[I Modify RTL to use parallel or efficient operator :
: [1Add pipeline registers, and use synthesis retiming 1
I [ Pipeline DSP, RAMB, and URAM paths :
| [ Optimize SRL paths :

i

1

: 0 Remove KEEP/DONT_TOUCH/MARK_DEBUG

: [ Review and adjust floorplan constraints
1 [1 Optimize high fanout nets

1 reported by report design analysis -congestion

1
1
1
1
—‘F: [1 Address placer or router congestion level > 4 from log file or :
1
1
1

1

: Reduce Clock Skew

| LI Use parallel buffers instead of cascaded buffers
: [1Use CLOCK_DELAY_GROUP

I [ Add timing exceptions between asynchronous clocks

: Reduce Clock Uncertainty
1 [ Optimize MMCM settings

: [ Divide clocks with BUFGCE_DIV

1

1

1

1

1

1

H ]
» ]
1 1
]

]

]

]

]

]

1

X20036-110617
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& XILINX. ETE e
i 7E B R i AL A AR TR

XTSI TA], A0 S 7 W R AN I B L A de ™ B R . I B ZEL R i PR R E I BRI O I N AR AT L I ]
MR AR

XEFOREE, A AR L A% DA 07 sCHEAT 4%«
o EAERZHT USRS B 0.5 ns I

o A, NANEBCERSHEMIT .
RERFHE

1 TN 25 2 O ST 5 (R I IR A B 4 S S I RS A SN F AR e, Rt
AR, AT DU 5 A A

P e (/KD BALHAR R

- BERAIEIR (RKE)
+ B 2=

- BB AN

- NI /ARSI TR
R¥FE R ELR

+ BEBARIEIR  (R/ha)
- W mZE

- B E T

- {REF/ B BRI [H]

PR (PR R /2R

ISR UT, I B M R B T 7 i
IR ERMEGER - JEEIER (BT AR, R

FE BN PHER AR AR T, UG A S R — MR A R, DL e R B ey rI e S BUE M. SRS T AT

T S BOE M FERR, DUE T RS AR AR R X S B S R K, IF Bl E — st eE A g, B

R IEANRFE RN . SR — AP BT B AUB AN REMR R SE PR 1), UM 3 Bt ™ S LKA IR IR T 4R, T

HAb SR AR B B . DU S RER T SECE RSB, R S B K E e NHES o

A RS/ PRI T8

o HAREARIEIR . K FPE AR EOR MEHE R IR A . WIRXAERMA T () HPREE, At
FRBERATHE SO B AR AR K.

o BURBRARIEIR + JAT/RI (8] REI R RR AR R MBI B AR A IR I ST /R R N TR £ . IARIXAZE RS T
(Ul FPvEE, A B0 AR E R Tk, i B /R ) R Tl WA, B 2 W R S B0E M.

o IPBREZE: LRI PR E AN PP EAT SO DUE, F B EERHMEB IR ps, QXA Z A G SR
BORIRA 6 B IR A5 H o

o WERATEE: RN AT E VRS BT ps, I ABTUS BN S SR, DM A E VR A R
JEA -
AT RARFF/ BB BRI [HIAT K«

o M2 QR B ZE T 300 ps, AU AT I B A

o WERATEE: RERATENE: RN P E DB ps, AL ERINS S PEhEcE, DUE T4
e PRI R SRR

o DREF/FEERI R PRAF/RERRIT T % 100 ps, W EE JRAGHEE T, DARUEIXAMEAE TUYITE I -
o DREFERAREOR. EDREH N 0. WIRELRANE, AURIER A2 502 75 15 .

UltraFast &1t 75 3536/ 159
UG949 (v2018.1) 2018 £ 5 B 11 A china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=159

& XILINX. £s®. Wbl

AR P AT I P 20 R T, U6 Pl e e A e AL ) D AL 2 A S /R R B A SRS A i B AR SR, LS T
FE/REBRIN PP R ARG B 22 . £ BeiE FUIR S0 B, B Bk AN IR IR, B R 250N e . SR, AE Sk AN
AT AR )5, RIRIEMZ B2 MR R HEERN, SRIOHMTRENARR, 4 iee & 2Bt mpR.

W THRE 2 H RN oIS E R, ESREER:; WFH THELAEX (Vivado Design Suite F P ¥R : Wil #T
FISHHIAR Y (UG906) [Z1E 23] IS 7 #k 75 (report timing summary/report timing) HI{EE, BESIUHEE:.

Rt RS

LA RSSO LS, B I 2R N R e R AR T Re i, S EEIBIT S A 2 R ST IRFE R EAT P IR 2
JEERIIFERE. QoR /il s FF & RN & E A2 AR SR, P e E R AR 4 2R, 51
FHWFZHEAE S Hirds 22 T R . report design analysis @ AI7E LR IREZ . &7
PyEREE, MM EI1E QoR FRASJE K 43 #T .

7E%: report_design_analysis & ARk FFARMEEENIERYE. W57 7 #E 2 A EENEEN FLAR
MfEE, S RERTHE R IEMAR".

O $&7R: fE Vivado IDE g7 Bt bl dty, PARGEE T HRAL . B Shid e D) REAE AR 52 SR«

PLR 3N A B 7 B AR 2 AT . IR B ZE  BTiR . “Design Analysis"R 15 G IR (G S ZE R Bt & 21k 1 52
fBE.
TR
TERERS A I LA R fir &SRk ity 50 AN 22 B SLIN 7 A2
report design analysis -max paths 50 -setup -name design analysis postRoute

TEER T H a4 K Setup Path Characteristics & AUTEH] . ZARAEE DTh B HIMOS], ATEATKRE).

Design Analysis & gy [ ] B
Qa x|s|C Q A @, % U @ Setup Path Characteristics o
s;azﬁ;:?:z?::{zm‘m Mame Requirement E)?a‘l:v Blglgv gz:av Scchv:r( Slack g\lau\;:unshlu t:s\lac\s Routes  Logical Path Start Point (
Logic Level Distribution T Path 1 2.034 1833 0755 1078 -0.292 -0.116 SafelyTimed 1 2 URAM2BE_BASE LUTS FDCE clk_outs _sy ™
T Path 2 2.034 2.08 0.92 116 -0.008 -0.079 SafelyTimed 6 5 FDCE CARRYS CARRYS LUT4 LUTE LUT3 CARRYS FDCE clk_out5_sy
Ty Path 3 2,034 1463 0449 1.014 -0.234 -0.055 SafelyTimed 4 3 FDCELUT2 CARRYS CARRYS LUT2 RAMB1SE2 clk_ow5 _sy
T Path 4 2034 1747 0761 0986 -0302 -0.040 -SafelyTimed 1 1 URAM2ES_BASE LUT4 FDCE clk_out5_sy
T Path 5 2034 1441 0449 0992 -0.234 -0.033 SsafelyTimed 4 3 FDCE LUT2 CARRYS CARRYS LUT2 RAMB18E2 clk_out5_sy
T Path & 2.034 1444 0449 0995 -0.231 -0.033 SafelyTimed 4 3 FDCELUT2 CARRYS CARRYS LUT2 RAMB18E2 clk_ow5 _sy
T Path 7 2034 2035 00945 1.091 0 -0.028 Safely Timed 5 FDCE CARRYS CARRYS LUT4 LUT6 LUT3 CARRYE CARRYE FDCE clk_out5_sy
T Path 8 2034 1963 0949 1014 -0.054 -0.008 SsafelyTimed 6 FDCE CARRYS CARRYE LUT4 LUT4 LUTE LUT3 CARRYS FDCE clk_out5_sy
< >

Bl 5-8: RERITDINEFRESEEHLE
PAUF A e 9 77 5K

o R (RaRE A FEHIERTA % T T T E BICIEIRAE 5 4 AR IR 1 LR A .

o BRATESLR, BRI null BUEMERIS). S Hide Unused 14 LASE A 8 Th e I Wor FT AT 51, ml 47 B o o 4%
Pt LA 2 X s BB A 51 o
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& XILINX. £s®. Wbl

MRt S RENS B B R LSRR IEAE BN BR AR 5NN -

o EIBIEEIEE S (Logic Delay)
HIRZEHZERY? (LOGIC_LEVELS)
REA SR M2 R & ? (DONT_TOUCH. MARK_DEBUG)

BARGOEAERBELEIRMHIC, Flinkk RAM o DSP %?  (Logical Path,  Start Point Pin Primitive.
End Point Pin Primitive)

YRR AR AN A I RS EOR R A I T (CERD
o EfESMYIEIRE 4 (Net Delay)
MR PR B EEM S EEMZ%?  (High Fanout. Cumulative Fanout)
5345 JUAS Pblock M TR B REIZIE S MM ? (Pblock)
o R HITHPEE B GTE /Y IF?  (Bounding Box Size.  Clock Region Distance)
S SSI AR, REFAEE SLR LAMIML?  (SLR Crossings)

FEAG SR ALT IEFEIE LR, B — A EULME 5 M SERH I = T ? E"Device” & M i #8421 SR
FAn Ry AA 42

TEER RAM B} DSP Bt & S/ K& Zi /788 ?  (Comb DSP. MREG. PREG. DOA_REG. DOB_REG)
o EfRZE (#32<-05ns, {RfF>05ns) (NfEhRZED
o RMBHEASICE{4RS?  (Start Point Clock. End Point Clock)
R FEB R R F 4?7 (Clock Relationship)
RBIEEE 1/0 FI15? (10 Crossings)

O B EAEFER A Vivado IDE H BRI P BRI TEAIE S, 1E IR RSP IERIT, )55 % Properties”tr%s .

EEEZBRRXD

MAh, report design analysis fir@ib& N ZE N 1000 %8642 (BRIME) A REHZ R0 (Logic Level
Distribution) 4%, & 0] U A e TR0 2 Wit PR K BE AR I8 HH A0 &) 28 0 B K B AR b AT AR Ak LIS i 2 B )7
X TE B R B R R R . S22 TR K R, RS QoR. [Ritk, FERBEWIEA
ZATR K AR

TEERT &R E R ARG, Hh7ERZER 5000 ANEAE RS EA 17 AN Z 0 AERAR, 1100 R 3
N75ns. BITLAT TS, PAIREUEH

report_design_analysis -logic_level distribution -logic_level dist paths 5000 -name
design_analysis_prePlace

TclConsole  Design Analysis  x A 8 i B
Q = &£ C Q. @ Logic Level Distribution o]
General Information End Point Clock Requirement 0 1 2 3 4 & [ 7 8 9 10 11-15  16-20 21-25 26-30 31+
Logic Level Distribution VIRTUAL_cpuClk  0.001ns i) 44 1] 1] i) 0 0 0 0 0 0 0 0 0 0 0 i
cpuClk_5 6.003ns 0 0 6 32 59 388 167 12 268 318 16 1563 25 0 0 0
phyClk0_2 6.002ns 0 23 0 0 58 384 0 0 0 0 0 15 0 0 0 0
phyClk1_1 6.002ns 0 23 0 0 0 384 0 0 0 0 0 15 0 0 0 0
usbClk_3 7.000ns o 0 o 0 1024 0 o o o 0 o o o o o o
jmbClkd:  [600%nsi | 0 5| 0@l 0| 0| O] O 0 0O 0] 0| O) 0| 0 0:

' design_analysis_prePlace x|
5-9: RERIT DIEFRERFETRGRE

HF T 10 SN R KT S, AU -min level Fl -max_Llevel MEMJyiBIEIM fr T i VAL k2 U IA
BARARAEE 20 (5 B Bl
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& XILINX. £s®. Wbl

report_design_analysis -logic_level distribution -min_ level 16 -max level 20
-logic_level dist paths 5000 -name design analysis 1
BT fir 4, DA s K AR (I A it «

report timing -name longPaths -of objects [get timing paths -setup -to [get clocks
cpuClk 5] -max paths 5000 -filter {LOGIC_LEVELS>=16 && LOGIC LEVELS<=20}]

IRYE ORI R, S mT AT S e RTL B AN R 2R S i TOR 72 B 3%, R REME CU e R EEZ) R

HIRRZLEIRFNZERIX
W, AT LUT 5HEAMEENEERSEER MR EEWEE. Wk, BT 7 RFM UltraScale 2544
LUT ZEIR R 5 7 A B AN, DRIt a0 200 2% G B ) B 7 SE 3R AR A 48 S IR Y [
USRI R AT IR E R R
o 7 RIVBEMFHIAITIER >25%, UltraScale 834 FIFEIR >50%
PR AT TS T B SO B R R B AR T ? RS R D IR R AR
o 7 RIBEIAMLIER >75%, UltraScale #{FHER >50%
AT ZERFHEE M ? %ML IE1T report_design analysis -show_all -Jf##"Hold Detour”
IR I — . ARSI EAR.
Fe—SZFW I M 4 2 T 4b T CDC Bj 4z ?
- 2-CDC R\ EE—ALIH?
- ERFHMEE )G B AR B SR R TS A T A B 2 AR R ZE (.
T - EZ A RMEM LU TE R

B R AT BRI ? R SIS AR, JPOLSE Device MUE CHTTFARERANT) FIOMLL ((UALE
RO - EFTAT TN S0 DA B B A 75 T ok SRR k. LA 472 BRI EAT B Do B 452
B R
ST RA BRI, TS LA (<10)?
R-WRALA R (), (IS FORBREOE, AR SR . B iR
I LA R R A
- T - IR RS A B SRS, A RA B E SR SRR, AL
T4 R B AR AT T A VAN BRI S AR B RBER B AL 50t 0

B REIFALIE . 53 U DL 075 2 —Rese 4
- T
SRR

- RS R R

Bt imE ST E M

FE R ID AL P A5 AT A SIS AR o P b5 S8 5 2R, Bl bt B AR S IR AR AR A 22 ) B0
ZE S RO (T AT 2 38 A LI 1 o A7 4% R AP A7 AR B AR

O B B T BT (report_design_analysis) AR PR, Horh GfEA R bl i 2= Kl 105 B . J0E
ISP o ) 28 A 0 5 3o FRE I v 22

I ERERT Bl GBI 300 MHz) RS Bl ZE 2 s M PERE . JEH, IFpd R 22 A KT 500 ps. @i, 500 ps %7 300
MHz I 6 15%, 5T 18k 2 ANZHR RIS . AR RISl A2 v f 22 T RE Sl e, D PR R I e i b
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& XILINX. £s®. Wbl

0

UltraFast & it 755536/

TARIRBEE, JFH A G T e ) B R — 2. 22T SDC B L H P A I b —iid g i, BRIFLIR e efis
FLZAE— i E R, Bl

set_clock _groups/set_ false path/set max_delay -datapath _only)

RSP I B 22, TEAS D IR R R I AN E

B EIEIR

Vivado SEHLE S i iR B AR A, 33 B (AN K RHE PR BR AR TE AT ) 2 5 BT AR S A R R B A . 98 R E AR AR 25
HZJAE opt_design ZJRIRBIASGE RS, BOMERN QoR AR KR, I HAlH 2 &2 i A /A
L IRAHIREL LA SN PP U

TEARJR R, B 520 Al s A B2 T R AR AT R i R {22 (0 A 1 3838 . 18 report timing.

report timing summary i{ report design analysis, EREEHPGEINAIAA T 22 EZRELAAE &R ITLER
EEAR, BOAEA 8 TEA 5 AT 5 RIS LA RRIE B 22K A " i 7 i B AR R £ Hh 0 7 VR 2 4R
TESEHLTH 2 B 5 B s Y K B 42

M EREIIEREZ

IR AR G T A A BRS L A A Z [ (B8 4%, JF H %7 ad LUT. MUXF #1 CARRY IR A
report_design_analysis Timing Path Characteristics F4% rI 42 {4t e 12U LA il BRI i AR 8 4R R AR PR D A i A 22

o JUAMIN LUT ¥Rk
Wt E LUT 52 /24% . 177E KEEP_HIERARCHY. DONT_TOUCH, B MARK DEBUG LI, AAF—mE (10
FIRE D M EES . 81T opt_design -remap EiEL AddRemap &4 AT & &/ LUT Hg 24 E XTI
Bk, WRE/N LUT BRI KT 1, % opt_design TiEMAL IR KB, &AT L@ E LUT EikE
LUT_REMAP J& kit AT 5 i i1k o

o A CARRY HIC/ATE T B 4EH

CARRY JGHE 7E 4b T 2 BEIS 5F QoR & A Fl. CARRY H.yolbb LUT SEMEAG R, JF HIAfE4E AR LUT A & A
CARRY, X{ESTEVFL 500 T REAS SC B TE 47 () LUT S5 ML AT EE RIGHIAG B . 223X FewerCarryChains 4 & #5845
PerfThresholdCarry il (I HB , PAHERRZHE> CARRY BT, Bi#, %A LU#EH CARRY_REMAP J&
T, $87R pt_design FARICH CARRY 50 E BT F LUT.

AR XMELEIR TS report _gor suggestions Tel 74 HBIN .
o HRAERALEAFA (SRL) A4S W

I RTL i) SRL_STYLE JE& 14 28 — M E AR B A & A4 . BATE, 1§20 (Vivado Design Suite A
FERE: Z5A)  (UG901) [ 18] R RyEEE:. BiE, WETWLAE  opt_design  ZHIMH
SRL_STAGES_TO_REG_INPUT J&t%, HUTHFMIMRAIL. BEIVERE, S5 (Vivado Design Suite IS 48R : SEHL)
(UG904) [ & 21] 4.

ERE: XRMEALEIR B report gor suggestions Tl 4 HBIM .
o ZERFAEAE (FD) BB RE B F) 20 S r /S AL I 25 TR B 41

WL R TH R 51 (D) MR EA E 2 MR E 8 2R, ME A EXTRACT_ENABLE 8¢ EXTRACT_RESET
JEME, FHETERILARGES 2 DEHLEE RN ¥, ESRE 3 A m k@i N gEH] 5] BRI EdE 5 7,
2, WA LB fE R /A9 F i E CONTROL_SET_REMAP JE 1, #87R opt_design HUATHHFE ML BLIE B AL
HH.

ERE: XFMEALEIR B report gor suggestions Tl & HAIM .

128 W B SR A R AR BAH B RTL A B RN A CRY 2R 4722 AR, 52 (Vivado Design Suite I/ 46/ #tit4
MR SRR ) (UG906) [Z: 1R 23] Hr i kds .
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& XILINX. £s®. Wbl

FHEARMERIBMUEE
ML AP EEIE (a0 DSP. ¥t RAM. FIFO 5{ GT_CHANNEL) /ZI/fE AT A KA T B R &, PRIix L5
VBB H B DU

o SRERG|RIR SE AT/ DR B/ Bl R R N arc fH. f140, B RAM BATRZ) 1.5 ns (I B B SEIR 0 e
FEAFGHING, R B AE AR I, b B e A 0.4 ns. AR H ARSI A MBER T, TSR
EAALE S

o PUWOHL FD/LUT 45 o i B A 4R AE IR

o LKH L FD-FD 42 5 v (K B 22 A2 1

U4k, & CLB slice AHEL, “EATTRITTFITERT site £ B 52 FIPREI, I8 (5 A THA0 R 5 BPhiE I F22 % 51— 42 QoR
&

BT REER, FERIBE

o RulRgZEE AR T Dedicated Blocks Fl Macro Primitives 4%

o HUNTREE R B L T I A A DU W AR S R AR A BRI 2 IR PR R 1802 MRt
o AR, TEIXEEKAE FIAFI A/ 500 ps (1L E

o MR ENHFEMABEMRHRZ, SHiEESIKZ Dedicated Blocks . Macro Primitives (#1322 #4k

PERIE S MLERILEIR
IRAERIE 5 P28 SE AR A2 5T B A B I AV mond A1 Jo s F1EE R A8 SR AN E M 2RSS SR o e R AR AR S IR 2 «

« FEMBEAFHAZ R RS RIE

o HTARERRSAMAR, BRTARRE (U REHE

o ELUA L B Y 2%

« BT VO SIRMEFA A E MR R ANER S IRAT, 721 %8 DX

LAR B8 A 41 LR 2 T AR R AA o

REEAR

A WS EAE — i NP B L, R T /O RLE, A TR R A R . BRTE BT I P IS SO %
IFAREEEL /O (1 B, (BN Hiigin Pblock Fl LOC FIMIEEZI R . f#H report_design_analysis Timing Path
Characteristics % RN BB KB AT EAFAERA T Pblock £13K.

£ Vivado IDE f¥)"Properties”# 1, A LLE"Timing Path Characteristic"#4% ik #% #4%, LIAHMWLL Pblock 7E1Z
LR TT. AR R Y R, WA MR — 24 Pblock 13K

REIEES

A0 R S R B A2 A1 R FE 28 DI PR BSS,  B W SRS R 2 0 F AR R Bt JUP AN I AT 2, B8 28 RE
FEM S EON PSR . VR AEOLS, IR B R INAT e A s AT I 18] AR ERAR BoR A U S K AT 2 e iR
FER BV BT B 28 I € e R ZE SRR EOR

HEXFIKTFEENX

8RB FPGA fi &R BEM ARy 1) AR EERIR: db. F. RAIVE. 28 KR o 78 5 A0 A0 L B
(INT_XnYm) 8% CLB #t (CLE_M_XnYm) Hiip/NEFTE, HAFERE 77 Wm0 BL%E SRR H R B 5t 100%. 1
FELL IR T IE T K IE# 4. TEIE R T UltraScale #%4_F fry4/ 28 X ek 5 i b DX 38k RO RRL G K708
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& XILINX. 55, Witk

'f'LeveIS

5-10: UltraScale 25 {44 /& o Y3 2 R 7 A0 X 35
RELFCHE
FESSHTIZERS, TR g0 vl LR R N RPN AT 4326
SERR: HZEKT 5 BUE EEH M QoR, AR SHUE K AR L 2B 1T I A .
R 5-4: MERIEE

KFE A ERR m=E QoR Impact
1. 2 2x2. 4x4 I P
3. 4 8x8. 16x16 A ATBEMYT QoR H:AE T F
5 32x32 g ATAEMYT QoR TEfE T &
6 64x64 = e AR 42
7. 8 128x128. 256x256 AATRE AT REAN AT AT 2L

“Device” & O EA CLB FITHLLIAE
A CLB MIAT LRI ZE 2 2 Tt M AR seBbrAi g . MR JFEiAigk 2 fa, f&nl DUl f i ¥ "Device" & 11, 1EF#¢

Metric, #RJFi%EF¥ Vertical and Horizontal Routing Congestion per CLB iR LI ZEHE b o X AT R AL 28 o AT AT 47 28
PO FTRE Y . TSR T T e R R RN R B e S B A 2 A ZE X A R s
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& XILINX. 55, Witk

UltraFast & it 755536/

Metrics Device
Q = s &
~ Primitive Metrics (1 o

¥ Min Slack per placed BEL
~ CLB Metrics (4

¥ LUT Utilization per CLE
¥ FF Utilization per CLE
3 (Vertical routing conagestion per CLB
¥3 Horizontal routing congestion per CLB
~ Clock Peaj etrics Y
Metric Properties
A Vertical routing congestion per CLB k-«
Bins
+ L] From To Color
Q.01 70 255, 255, 255
+ 70 g0 255, 255, 153
7 g0 90 255, 255, 0
7 a0 100 255, 204, 0
< 100 110 255, 153, 0
+ 110 120 255, 102, 0
v 120 ~ MW :zs5.0.0
Summary
% of wvertical routing resources consumed by nets
Details
Helps to visualize routing congestion of your placed
design.

5-11: “Device” & O AIIHERGI
£ Placer HEHHIZE

A& Es A TR SR AN AT SR BRI ZE I FAE I 2E DI rh 7 OR8> &M ) AR DLS e mT A 2 1 LU Al T 5 A1
RAEIRIA RN (HAE, T m A AR e AR R iR RS, AR A ANTENZE A E R, (B M LT E
2k,

(=

WARNING: [Place 46-14] The placer has determined that this design is highly congested
and may have difficulty routing.iZfT report design analysis -congestion, A4 .

TEXFMEHR T, QoRRTTRESZ s, #EIHMAR R SEOMEM S, R/GIEMmLkds Laks:. Wy STk, {4
repor t_design analysis iy & K455 BRI ZE N 0 B AR B AT /e Rl — X3k 12 5 .
htkas HEPRVIAE

Aty 2 A AR 71 28 2 0l A AT Jr) A 8 B 050 0 R BRI S o A, AR RSB AT FTEN LA RN A 2. 35— N2k
P Bl5, R WNS/TNS/WHS/TNS (ERALT 5 i Rl FP e fERIARAT R 2 Jm, dil T~ — M et o Rl
. IR PP, T QoR T2 PR FHE S AN/ERAN ZE R R .

AMZEGON Dy 4 BCE RN, AT ST EIYIa A THI AR, 45 R TR AR S 2 4075

+  Global Congestion R T I fli 1A Jm ds 4 28, JF HEET AR HEL b,
Long Congestion W2 fE45 5& J7 ) & BOEFR| FH 2.
Short Congestion 2% 45 7€ 77 [l ¥ T A Hofth B FH 22
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& XILINX. £s®. Wbl

FETRT 32x32 (3] 5) FIAHZEDCIRAR AT RE 22 5 QoR RAI A £kttt (HE R R LI B RERoR) o« Long HIE LI
ZEWGIN T Short HEMIEH], X FEEEKIMLIEE. Short HiE ERIIZEE T < SECEKKZBTNE, R EA1H
FLE % Hd 5%, HABTEE T3 QoR B (FE FRPULEFTETR)

INFO: [Route 35-449] Initial Estimated Congestion

Global Congestion | Long Congestion Short Congestion

| | |
| | | |
| Direction Size | % Tiles | Size | % Tiles | Size | % Tiles |
| | | | | | |
| NORTH | 16x16| 1.95] 32x32| 1.68] 32x32| |
| | | | | | | |
| SOUTH | 8x8 | 1.90| 16x16 | 2.00] 32x32 | |
| | | | | | | |
| EAST | 8x8 | 0.93] 2x2 | 0.20| 32x32 | |
| | | | | | | |
| WEST | 8x8 | 1.37] 2x2 | 0.15] 32x32| |
| |

5-12: #IRETHRAER

f£ Global Iterations, AiiZkat 5 6k E AT HEM AR RIS, IF i @ A GRFF I 77, #xRFF 2R BAT
RIS . A0 LA 2 RIS AU AN, EfF b Fr, B R B RO A Ll ek J7 5, W T s 1
B

Phase 4.1 Global Iteration 0

Number of Nodes with overlaps = 1157522

Number of Nodes with overlaps = 131697

Number of Nodes with overlaps = 28118

Number of Nodes with overlaps = 10971

Number of Nodes with overlaps = 7324

WARNING: [Route 35-447] Congestion is preventing the router from routing all nets.
The router will prioritize the successful completion of routing all nets over timing
optimizations.

B RIIAT LR R TT SR e, R I R4 .
URAh, ixATEGE bR CLB AL ZE, FHE2ObmINSE CLB M4 k. 1§21 M INFO JHE .

INFO: [Route 35-443] CLB routing congestion detected.Several CLBs have high routing
utilization, which can impact timing closure.Top ten most congested CLBs are:
CLEL_L_X29Y384 CLEL R X29Y384 CLE M X43Y107 CLEL_R X43Y107 CLEL I X31Y389

CLEL_R X31Y389

e, WTPR, HAALESRIRABIGIEA LMk IT ZS, JLA Critical Warning ¥ B 78 R 58 A 4k M A SRR B
A RIS

CRITICAL WARNING: [Route 35-162] 44084 signals failed to route due to routing
congestion.Please run report route status to get a full summary of the design's
routing.

CRITICAL WARNING: [Route 35-2] Design is not legally routed.There are 91566 node
overlaps.

O YRm: FEATERIVIAD, (X2 A AR A 28 IR [, TR AR BT HEAT DAl e i DA H 35 SO rpoi o PR e 2 FE 0 o
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& XILINX.

WERITTIHERS

$5E:

WIS

ATHBTIRHZE, Report Design Analysis 74 AJ SO VR A B ZEMR 2, DU 7R A P 40 28 X eI 28 (X 3k A7 7

MBI A4 FR . R E@Tﬂ%%%*ﬁ%ﬁ%ﬁﬁ%%*ﬂﬁ%%%ﬁ/i%TE’]ﬁﬁ%[iﬁo TSR T —Ambil.

Tcl Console | Messages | MetricResults | Design Analysis X Timing
Q T £ C 4Q & @‘ Placed Maximum
»
General Information i Cell Names i
Window Direction E“"E‘ES”“” Congestion Eu“.;."b'"m LT
~ Congestion evel Top Call 1 Top Call 2 Top Call 3 5
Placed Maximum 22 window 1 Marth 4 120 inst_1022 144/inst_ inst_1022144/inst_102 inst_1022144/inst_1022134/inst_1018553/inst_390438 (10%) 26%  37%
Placed Tile Based (V) 23 Window 2 East 4 107 ins1.1022144/inst_cv_33 (17%) 26%  29%
Placed Tile Based (H) 22 Window 3 South 4 131 JE inst_1022144finst_inst_1022144/inst_102 inst_1022 144 /inst_1022134/inst_1018559/in 0436 32%  38%
25 Window 4 Wast 2 143 W inst_1022144/inst_inst_1022144/inst_102inst_1022144/inst_1022134/inst_1018553/inst_8¢& B4%  40%

LuTS

22%
7%
18%
1%

2

Flop  MUXF

43%
60%
54%
60%

0%
1%
0%
0%

S ETE

RAMB

NA
50%
50%
NA

5-13: HERE

"Placed Maximum”. “Initial Estimated Router Congestion” }"Router Maximum Congestion"fi & i 24t 45 55 b %6 w
o RECRITTG T A AR XIS R . I AER R T I, A R FE X 80K 7 Device & R R R . K

?’Fﬁ%*ﬂ QoR KIS B, EZHE 5-4.
ZENG TR IR TR R AN R B 28
+  "Placed Maximum”: B RFE T 5oL B FAG LA X A1 28 .

«  ‘Initial Estimated Router Congestion" BRPUEME R IERERME. XEairilEnaHNME, BT

T b 22 A7 J= 51 L 1) 470 2E )
«  "Router Maximum": E7R] ¥z fi FH AR £k 2% PRAC I 28 /5 A ZE 1500

Congestion Table #1[#]"Congestion” & 43 te R n #HZE & H AR A &R 2. FIHAL T HHEE R D R TR =AY E 408 TT,
It HEe g B AN 2T AR F)" Device" & 1 8" Schematic" & 1. &S R 7 HTZEE O /N R,

R A 2E DX AR AE ) JZ2 R TC, S RERS (3 AT P R 5 1 18 O ZE I B SR i B A BE TH 2

W T RS 2 4 R4 H Report Design Analysis Congestion"ik % 115 8., 2 1 (Vivado Design Suite i J1 15

B AR S AR Y (UG906) [Z: 18 23] Hriridis.
REZIT T E R MIRE

XFTZ R FI/EZ 5876, Complexity Report 2 B RN s 5. 62K AU Rent Exponent. Average Fanout 4y
fi. Rent f&HURIETEMEH min-cut ﬁ/i&@}ﬂﬂ/iﬁﬁj\%ﬁﬁﬁ 2 23 DX 1) 1 0 A B T B0 2 (B IR SR R R
HO R ST A R A R B B A SR A BT R AL, DRI, R T (0 2 RS 7 AR A R D B R BRI 4 2 4 X

ULHC RSP, A RESR AT =) & T WA L 1Y AP 4R R o

HAR R Rent FaBINBLHEX B it (CLrh B EOERGZ IR I4D th 5 A B A BOR R . Xl % r oy
1+ PR 22 JRi A 2 BRI P SR AN (A 2 R Ak o AR AR AR SR AR A 24 1 R0 AR 7 T B2 Rent $R 34T HH5. 4E

iRz )G, AHFER I Rent 85T LIARE, FA B TR X A2 1B 4 X
“Report Design Analysis"ZE3AT LA N AE—#AE I LL"Complexity Mode"ig 47

+  {E"Report Design Analysis" %} TEHE 1) "Options" #7345 | & 25 “Complexity” 1 T .
+ ¥ report_design analysis EIIHAT-complexity Tcl 74

FE&ERT Complexity Report.
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& XILINX.

Td Console

Q| =

General Information

design_analysis_1

_._ [N N
BSE: RITWH
Messages  Design Analysis % Timing e (ol ]e]
& e 40 E % X ©, % Complexity Characteristics o
»
Average Total Memory
Instance Module Rent LT LUT2 LUT3 LUT4 LUTS LUT6 DSP  RAMB MUXF  URAM
Complexity Characteristics Fanout Instances wr
v N ov33 v 33 0.41 291 1131310 0.7% 11.9% 184% 15.7% 17.2% 36.1% 22141 125 913 23685 82
> [@ inst_1022144 (cv.71) v 71 0.42 2.86 1011347 0.6% 11.7% 186% 15.8% 17.2% 36.1% 17807 122 B10 21452 82
> [I inst_1029467 v.13905  0.37 3.44 7236 0.7% 11.9% 102% 24.6% 162% 36.4% 1472 0 0 3 0
> [I inst_1036789 V13934 0.41 3.44 7236 0.7% 11.9% 10.2% 24.6% 162% 36.4% 1472 0 0 3 0
> [ inst_1051863 V13953 0.47 3.01 61384  1.6% 9.1%  19.6%  13.4% 17.7% 38.6% 22 0 68 1892 0
[ inst_1052499 (cv ©v.13973  0.63 3.16 1366 0.7% 13.3% 12.6% 9.6%  275% 36.3% 8 1 4 9 0
> [ inst_1055086 (cv V13982 0.42 2.64 2525 23%  25.4%  12.7%  21.7%  114% 26.4% 4 0 6 0 0
[ inst_1059242 (cv_13 ov.13998  0.25 2.32 4076 2.7%  39.1% 186%  16.2% 9.7% 13.6% 0 0 12 0 0
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HARKH - vt BRI Vivado 35 e B B R I P 2K, (HREUREUR AL I I 2RO A [ 2 Al R &
LR RS RSP P, BN, —ASBEH T B 7 A H MUXFY BHEOR SEBLT 7 OGS Th B, i i 33843 il ge 2
i T LUT A pZ i A2 MUXF* CLg 26 . AEIXMSEL T, AT I 5 - R SR R R
PERFORMANCE_OPTIMIZED %%, #:4r{# ] Flow_AlternateRoutability $0& 25 &35 I H AR 2 LUB 198 . T
fREZER, HSME 4 P RULE S RIE" .

RIEEENX

FEBABH AT, AUy HAR3ER IS FPGA R I RIS AT 5 IR Z 32 U0 S I Bl HARM RS 50 R
A7 R B (K % AR _E BRI IZ R R O F AN S 2 RN R Y SIORE, (ELERT LA Vivado 545 I b B AR S ORI A fie
KBgie, IEBFETHIF QoR KIH K.

764 R4 FH A b B 2B R T — 23 e BB R s AT Al [Rlt, 3% RIB AW NEGES R AL AR R R A KEBHE
WHIEK AR T8 2 AR RIEIZE S . 0 BB R R B H 2 i 22 8 2 b B 2R N Z gy, &
AJ LLf# P BLOCK_SYNTH.RETIMING He 2 254 55 0%

TEERKEH 600 MHz 845 . 45 5 4 LUT ei /2. REG2 H R & 28 W& 7E REG2 2 ER—NEH A+
BLLUT BXBh A 842

inst1
g TR inst2
inst3

REG3

REGO e ...  REG2 ‘
R G1 -:l.-E

5-24: BA 5 MEBRRKREENRIZE

% T 1E Vivado IDE P FEEE & O, EiEn] LI report design analysis
-logic_level distribution iy 2K H LK E A KIEHIZ RN . XAEE TR E &2 HETIE S,
LAFRTHI P QoR.

ST LA Vivado ZE4 32 4EH) retiming forward Al retiming backward J& MR MRS 2 & 74 BB A I
. ERFEBRAEE (AR T BT X fE Vel vy R FE Ak, A b AT . AT
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& XILINX. £s®. Wbl

RTL 8¢ XDC SR R AT K@ P 48 0] LAYE RTL 8% XDC SO R FHIX e @M. i 1A o ARG B 245 5,
1H 27 (Vivado Design Suite Fl P #8F: £84) (UG901) [ 18].

TEPURKZA 5 MR 58 MRAE, IXLEEARALT % 600 MHz I B 29 HH instl/inst2 20N, RN T &R
T A 32 N R 1 AR IR B

current_instance instl/inst2

report_design analysis -timing -logic_level distribution -of timing paths [get timing paths -max_paths 100 -group core clk 600]

R R e T e e e R o o o $----- +
| End Point Clock | Requirement | 8 | 1 |2 [ 3[4 |5 |6]7]8]9] 10| 11-15 | 16-20 | 21-25 | 26-30 | 31+ |
R R R s e e e e e R R R R $----- +
| core clk 660 | 1.667ns o321 |0|6|58]06]6]e|6]| 0] 0| 0| 0| o] o]
R R R s e e e e e R R R R $----- +

5-25: EARELRAMUEINEBERSH

T KR AR R AR T (27 A7 A B B 2 M2 Bk A2 Th, Vivado SR REFBTIMIZARZ K. AT, fEnT L
IHIAFAINEZEE XDC XA, fE instl/inst2 22 FiEATIN Pk

set_property BLOCK SYNTH.RETIMING 1 [get cells instl/inst2]

FEAF B R0 42 R e BT 375 19 XDC X EHs 1T 485 )5, 180T LLTE instl/inst2 W42 e s 47 i 400, B
FEEHNELT report_design analysis 14, WIFRKEENZEZXRIELT N, WFEIIR. KEEEIIE
SN REGO > 34~ LUT > REG2 (Al FEHE) , FEN REG2 3| REG4 (12 3 MMEHEZEIR.

current_instance instl/inst2

report_design analysis -timing -logic_level distribution -of timing paths [get timing paths -max_paths 100 -group core clk 600]

R R R D s RS RS s s P o o o $----- +
| End Point Clock | Requirement | 8 | 1] 2] 3 |4 |56 78] 9] 16| 11-15 | 16-20 | 21-25 | 26-30 | 31+ |
R R R e R R T R R R $----- +
| core clk 660 | 1.667ns J]oe|]o]o]1ee|6|e|e]e]e]e] o] 0| 0| 0| o] o]
R R R e R R T R R R $----- +

& 5-26: AGEEMILERNFEHNZERRSH

e ISR

O 2R XAMEAbF AR ATIEIE report gor suggestions Tl fir4d E BN .

S AL BN B RE AR IS 5 — ERCA R R 2 EN. R2B0H N RAEBEAT HDL Fifin #ELL if reset" Bt MI4E 9T 46,
FFBRABERR BT ELAL i A7 S H SR AL SR, DL H A ] o ™ B R Wi e 28 SR BT R PR RE . AT =R
MIFE.

A BRI R R RN RR . I HI G2 IR i T ) — N Bl R E A/ R AE S . flin, BRI
BRERIA BT, WRAG AR RAGES, 568 R Moo EReE S, MM AT A AR
PRI o B BURAE Y (K45 AN B A/ A 2 A7 4 51 B AT B 00 pdz il 2

BB TR R AT H RS . Bed R B — A R SR R R T A
o 7 RIIE slice (Hi—F CLB) B4F 8 MNarfrds, HILE T, 1 AEA/EAM 1A p g, 4 8 4
AT A R B 1 4R

+  UltraScale #fF—>Ff) CLB "G Z 4%, TH 44, HILZ 1L AREA 1 AEL/E0. hh, BH 44T
v 1A ge, JF BT AR EA/ R AL, W B/ E RS 5 A YA LI BT DA Zng . 8 5E (EREAS 5 7T
WA BN S RENS 5 AR E ATk . BRI, B4 8 M ASm L MM 2 MEklkE.
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& XILINX. £s®. Wbl

P G215 ) CLB B PR I {4 JR e A8 5 — 49 f7ds, WA LUT, fEREUIEOLT, A7 ds 2 s A
RBEWALE. BT R CERIMES MR A & HEGHER 2, B0 EE B AL S0 R 27 A A
AFZE, T R AT DL R AR )R QOR MIZhAE. XT3 R KEARE IR HIE S (FIUnBEE = 2 ar A7 a3 (0 Bl g
{85 BB R i 2255 & IX A ]

JLE UltraScale ##F CLB ISR B A s, (HMMEBIH HRBL 7 RELT 7 RAIBOHROEHER . Kk, X1
PIRHEERY, SRR B e HMFREI. FREFERE 7 RIIM UltraScale #fF I hI R E R TG, AAHBETEE

B AR a1 R .
% 5-9: 7 &FIF UltraScale 231 AYITHIEI5R
EHIER S
Al T B b s il B B 4 7.5%
ERURL PR B AR SRR SR 7.5% B 15% (7]
EE=RL T A P R B 15%

EiAR TR EE -

o MR R 8 CLB W irds N 1 ME

o EFREHELH: CLB FA7EY/8

LR B P P R SR

s AiJa7Ai: {fH report control sets -verbose
o fiJG: M report utilization (LA

YRR JSLIEHIAR A BCR AL BT AO/NB S AT RER WL, T RS SO N A A DX B SE S 5 P SR B E . IR
O SRS P AR ) e AL B T 5 EAE Vivado IDE “Device” & I HBEAT AN R 704, SR B i3 45 5 DU [F 3
RN,

IR R R, T DL SR el b A

o MBRTE HDL YR Bk S 3 Hl{E 5 LR B 1) MAX_FANOUT JE it . &Ml HlE 55 K OHE sk Sr 35 i 42 144
o, HREFEWFH place design -fanout opt EAifEas P EH], FHEAR RS2 G HH
phys_opt design -directive Explore SCELERGANMIE M. IXAETT LA LA 06 B2 1 B 52 45 303 il 2404 ik
SR, R AT S 28 1) R

« 3 Vivado ZiE (BUHAR FPGA 454 T H) HEHISEME. &F report_control sets -verbose FHIE
IR i, W A G HIEBRME, UK ESA R, filln:

synth design -control set opt threshold 16

O $R7R: (M) BLOCK_SYNTH Zi& 49 AAB 2 A 5y 17 Fi it 26 R di AR B b f) 4 | S R ML

o {EZEEJE1EH opt_design -control set merge B opt design -merge equivalent drivers Hif

AT .

+  fi] CONTROL_SET_REMAP J& P44 K30 [F) 25 E A/ E AL R /3 %5 A7 2% CE 51 IHIIG B M5 S s 2] D FN.
HITMEZ(ER, 2 M (Vivado Design Suite F F/357d: SEL) (UG904) [Z] 21] 4z

o BREERRDRE/EN (BEAET) , BOVENTRGEERSIT NI, JF BA R 456 1 530 2 8 %
oo B, ZRe IR B ERUANE R T 570 B/ R A

o TREGORTAN R R B G ) B8 e R P AR R ST R A S

o AR B R N B REANAG R/ R AL B, BRI ST ASIRGET R ILE R A, JF BAES — 20
e — AT AT R/ R AL B AR 5

S 3 EH N EGNE S 51 A RBO TR HIE 5 MM ngs & m R
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& XILINX. 5. @i
MALEREE M

e P28 BT SEBL I . BEE RS FPGA R AR RUTHE, et Hh 1 A Bg o 22l DA a2 AT T
Ao A A2 BRI R R AIRAE AR EAEAE M Z 8, B W R EATd ARy o0 (i LUT =2 £ 28 RAMD
BN -

EREEFRES

KL B LrG T RSB R B ) R i ) b tHOK BN Bl . Vivado ZR &2 synth_design -fanout_limit
50000 %4 R B A RELL A FE R L 27 A7 a5 ] LUK o SE A IR J7 100 0 R 25 A7 45 B2 R EOE I & v, 1 s TR
TP B AN REE . BN, A 2ROR LUTL MR S8 T 28], W ERRE s LR IEERL A, Fin sy
JZ4% 578 F i) DONT_TOUCH J& 1 BAS [7) 2 2 1 90 B

B, B G 4R B R ) SR E 4 1) MAX_FANOUT @Mk AL FE RTL 8R4 & i e HE P4 o X B2
PR R AR R IR S B, R iR MAX_FANOUT J& LA R 3 AR % . tEAh, a2 b A5 5 2 3 A7 4
HiME 5 I Ha Rl 2, WX AT DL S BOE 2 HR AR hHIE S .

T, PR R SR AR R S S A . BRSO R R T A R A A, POV RS R P
TCIBHEA R . BEEE 3 B A = P .

FLLIRATT (7R B PR RIS, T DU AT U &I — ) opt_design Tcl 74

+ -control_set_merge: LIV ZHEFIEHIE S 1VIKS) S B BAIKE) 2 o
* -merge equivalent_drivers: ZEUUKHZHERHENIE S 1 IRS) > B BAIRE) &5

XERHRERIMR, JFHEIEMETES TRTHERES . WTFEPR, BEFtEH T2 HEMM.

| RST1 | RST2 »| RST3 »| RST »| RST2 »| RST3
1 1 1 1300 1400
> > > > > >
RST3|
2 |a00
>
L, | RST2 »| RST3
2 3 |200
> >
RST3|
4 1500
>

X20035-110617

[&] 5-27: {£F opt_design -control_set_merge {&EHIESFF

+ -hier fanout limit <args>: HIEBRIEEREHIFAE, HA <cargs> RoaRIEEHZ 000 & 10 k5 H R
il 0T Eh i R IR BN B 2 RS, RSy R A R KT R E BOBR A, U043 S R P B TR s R
IIREN &5 R A SRS . SR IRSTE A RIAE S5 AR IR AN R P A R R e, LRI IR TRl a3 e ds. R
PR T/ H opt_design -hier fanout_limit 1000 7EMH24 60,000 BB EI{EREM 2% FiEATE M. AR
AMELER SR_IK A5 1000 Mgk, Jir LAREHAE P4l 21 59 K.
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& XILINX. £s®. Wbl

e

GEN_CE_FF_lopt_replica_8
GEN_CE_FF_lopt_replica - TPl

GEMN_CE_FF1 M FO=60128]
FO=E0128 —PC
FO=60125] —C FO=129
—C FO=129) —|CE Fo=1000
FO=129 “=ICE PO 1000 PO=60 Q=
—|cE Fo=60 FO=60) Qf L o
FO=1 Q b —0 FO=128
—D FO=128) -
Fo=128), =R
FDRE
FDRE FORE SR 10K 5
GEN_CE_FF_lopt_replica_4 %
SR_1K_5
FO=E0128] . opio] _ .
RO e 0= 1000 bopt_14 CE_FF
Fo=0l Q= 1 T 1 =
Fo=128], SR_1K_9
SR_1K_9
FDRE
CE_FF|
SR_1K_13
SR_10K_4
GEN_CE_FF
Fo=60128], -
Fo-129f e Qo=
Fo-e0fy
Fo=128[

FDRE

& 5-28: ENXEREGREMLEE EETERNES
$ESIE AT LME ] - fanout opt EITE place design HJa B Ak & HIK AE7E A = 2 AR MO AT AR B3 F 3 T4 =
SE, WIREhIEIE 1000 M E T S AE AR AR S DSP. Ht RAM. FIFO 1 URAM [H25fr5s, Al EEtl. mEdiTeE
i, RS T—4b.
Xt SST AR A, AT LLAREAS SLR &l m e H R sh a8, FEnl ko H 4 Fe s SLR X550 Pblock X H 3. ZHAH
BT/ SLR 2SI IEIR (5 m, I HLAA FEAEAS SLR Fhopd sy st A J53 42 ) 1) v g U U4 O BB 2 | el

BEBELMEHE 2R/

O BR: B ATIEL report _gor suggestions Tl & H3IMNH .

T AR IRB) A AN R R (AR NI B R AT, AT DO B R RE 1w bt N 5 R sh Bl A Rk b R ML HEREE
WIS EPEEAE,  HLIX 48 0K 2038 50 R B B R HAR T E bm a8 A AR S5 00 R AR e FRABLES, T tH KT 25000 f 48,
HARALTE opt_design HH BT .

7 RTL SCAFBRZ 0 (XDC) Hr M4 B R CLOCK_BUFFER_TYPE J@tEINt, 7T LAFE#H] synth design il
opt_design AR B ELE. HlN:

set_property CLOCK BUFFER TYPE BUFG [get_nets netName]

fE 2 R B Or T iRAEEAT L, EAAGRERE S MSRIER . Y 7RG IRAETERE, I P2 A7 0 A0 EL IR B U $1 3
T P EZHE, ERZHEUT, opt_design AR INE SN AP IFTE k. WRGE, &bl
DLAER Bl 277 2 _E R DONT_TOUCH SREIEREATBEARAL . BEAh, RS i AR IS 5, BRI EN

AR AN IR B B BAT R/ AL . FE 58 3 B iEnE S SeEhl R Th B R T S IR, B
PR A B 5 A R/ R AL AL

A R 45 3 REAEAT: 7 58 BRI B A £ J AT FH ) 4 R Al e g A b A sl A e B R0 2% (B tH > 1000). A6 & A AE I AT
s R, REN P ARAE LU N T EATBMER -no_bufg_opt I IZIIHE.
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& XILINX. Es®. bl

MR

WELAL (phys_opt_design) ST HE A RME 2 E 20 & i e 28 KBl &, I8 % 82 oot . 38R B
TAERDEETF5 47 4% (FD*) BXah i th N4, IXAE BRI A ) 1) 5 25 2 A o1 A BT e

FERLERE LT, BN phys_opt_design iy A& R P S I B 4 . (AR X982 38 ndr & 1055 77
R, SEIE R R T RSN, 2 H A LA AR A 22 G B, AT LV AN phys_opt_design i)
IEAAERFE M 2% L AT o) R R, AR5 B AT BT .

phys_opt design -force replication on nets [get nets [list netA netB netC]]

FI A group_path i3 $i8E X BIZ BN ITR

f&r LUE A -weight MW group_path fir & KEE Mz H H e SR AR I D0 S B, ZE5E v ke g I
KBRS, WML TS

group_path -name [get clocks clock] -weight 2

FEAGI, SEELT R X g T B i B B8 AR A0 Se SR M B L v rh A At R AR 2 e

A Z Al 8 BRI IREFIE M )

X RARKERFEEM G (> 0.4 ns) IERAR, FEXBEHHEAT AT 20 2 A CRAF RIS A R, FLmT i oA 2k 2 id i A
LT RIEE HARBUNMAREE IR B . SRR ORI B B AT LTI, A BT A LR R > R A I
4> phys_opt_design (REFERIETIIMEHIA R GIL, AR HAR. AR¥EAS R R A HUIRCRAE A IEF I IE 0 2
RKEE, {ENRFHMERIZIT phys_opt_design Z A, HEFGRIE BT T2 I B IR foc /M i 22 0 IR 2054

TEM T TetE 2 [ N T B i 25l R 25 A7 28 PRI B 7 B AR 20 A1 B AR, AT S 35 R > DR R . 45 mT DA A
-insert negative edge ffs ETi{E phys opt design SEHUPIRAIEN T IR AlR B 748 . HA W flR 43 0k 3)
TR HAER oot s RA —A LUT RIBsEA4 H BT X ik, B2 LR BN PR s RO ERAE R IE
H, TR ehE5.

FEEIR TR KB CMAC B2 a1l N R R R w5 A7 S BB 0. AEOUALZ AT, Al a8 AN Eh 28 2 18] B PR AF I
BN -0492 ns. RN TR ZFAAS (LIGORRER) 25, WEMRRN PR IEE.

FO=B55

RSFEC_BYPASS_TX_DIN_CW_ST
RX_CLK

R¥_RESET
RX_SERDES_ALT_DATAO[15:0]
RX_SERDES_ALT_DATA1[15:0]
RX_SERDES_ALT_DATA2([15:0]

FO=2528

FO=792
...c_usplus_0_rx_64bit_sync_serdes_data0

CLK
= i data_out_reg[5]_PS_hold_fix

L.

data_out_reg[5 1
_out.regl5] | §0=761 RX_SERDES_ALT_DATA3[15:0]
FO=763 bomm e o C
= FO=6% ) ’ RX_SERDES_CLK[9:0]
FO=63 = CE FO=1 data_out_reg[S]_PS_hold_fix_1_alias data_cut_reg[5]_PS_hold_fix_1_alias
- CE FO=1 Fo=1 Q RX_SERDES_DATAQ[63:0]
Fo-L a o r_serdes_clk[%:0] |
- rosse | o RX_SERDES_DATAL[63:0]
FO=63 1
R RX_SERDES_ DATA2[63:0]
FDRE RX_SERDES_DATA3([63:0]
FDRE

RX_SERDES_DATA4[31:0]
RX_SERDES_DATAS([31:0]
RX_SERDES_DATAG([31:0]

wo._usplus_0_cmac_usplus_0_rx_64bit_sync

5-29: BEFAA TEAFFHREERHENEE

BEAN, IR LK LUTL SEIR 6 N\ 2H0HE 2% 12 LU DR REIE L. B4 N LUT1 %EIR, 7F phys opt design SCHUS IR
T AR —:

+  -hold fix: AT LUTL #iA#RAE, JF(0EEEA LW LR ERE KRN WHS SRR 2.

+ -aggressive hold fix: FLLFRHE -hold fix FEHUERML A7 2 NIAT LUTL RN ERAE.
-aggressive_hold_fix RAALTHAEHAN KRERFHEMEEAR LUTT S ANBRIERAIAT I, 500 LUT R 2R
fir, fels 5K TE THS.
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& XILINX. £s®. Wbl

EF%: phys opt design -directive ExploreWithAggressiveHoldFix 4 Explore 1545
-aggressive hold fix {ENR/MEA—IFIBIT,

THEER T MR AIRS) ILKN B2 JFHiAN LUTL SER A5, AEAb ATk 28 2] ILKN AR 2 B 1) WHS #8428, £
FHEN -0277 ns. fEHHA LUTL 2EE (DU RER) 25, REERENREREMNIEHE.

TX_MTYINO[3:0]
TX_MTYINA[3:0]

TX_MTYIN2[3:0]
TX_MTYIN3[3:0]

TX_RESET
TX_SERDES_REFCLK

CE

FDRE

TX_SERDES_REFCLK_RESET
TX_SOPINO
TX_SOPIN1

tx_sopout3 buf TX_SOPINZ
@ 4@ 1x_sopout3_buf_1_alias 1x_sopout3_buf_1_alias 1x_sopoul3 buf 1 alias  x_sopout3_buf 1_alias tx_sopoul3_buf_1_alias 1x_sopout3_buf_1_alias T 0PN

la
]
TN Y T Y |

LT

interiaken_0_segmented_Ibus_pkt_gen

interlaken_0_gen_wrapper

UltraFast & it 755536/

interlaken_0_Ibus_pkt_gen_mon

interlaken_0_interlal

interlaken_0_interlaken_0_wrap

interlaken_0

& 5-30: @THEA LUTL IEIR1E S (REHEH 9] 55

P STHES

HWETUBEFREERIE, & NEXRMAE, iAW TR, BAMAMZE BA M E R B AR
R Y 5 2R A AT R R I ZE X 3. report design analysis $HZEHRE T HE B RS FUN I ZE X S FIHH 2E 7
H AL TSR . FAAE B P A SR O A 2E X 38 R i

R Rl N EHR R I RN ZE AT, TETRERA TR ILIR . HE Pblock AT AESEUMZE, 10 H NV
G0 3oL 25 B PRATEINT 1] i b w07 RAFAS B EORATE B3 5847, X RE S BUMZE

BEARES I =

HEANEBHRA AR CFE > 75%) I, WRMERERERMRE (RIUZERE, & rent 4840 w9 , A
AR PR E . R PERE B THIE R T ASNA Rk XA LN, RS R BT D RE T S M R A B
B, BB AEPT A B R T LGS O Dl I RANTT RERADIZ A, TE AR A P 4R 1 b

1&/R: 1f opt_design Z A BHERINFIAIE, UMEREEMEHOL T, —ERMEANZECBE, MAREEE.

1% SSI 2314 A9 SLR FI A &R

e SSTEREAFS, 3 HTEA> SLR XIAOFI I AR B2, A T REAUI, (HRLE—A SLR TR m A T
fE-FEHNZE

FER A, WIS AR SRR, SR, SLR2 AR A s, JF HOZH LE A SLR A 1248 5 2550 2 I A 2k B I
2 DX R T2 R A 2 BT AT 5 A 2 MUX.
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& XILINX. £s®. Wbl

Device 1 X
- O} R O dH B @E o o

=% Wartical routing congestion per CLE

= Horizontal routing congestion per CLE

‘.i:l \H .|J 1|||]|1|||| |||||I|

s

gl

1Y 0

Type Row Col Sites Cells Wert route cong (%) Hori route cong (%) 1
CLEM 309 577 1 13 186.24 Il 156.97 I 2
CLEL_R 308 574 1 g 120.52 Il 142578

& 5-31: FIAZXRDH
EOPHIE R, EZ DL N R,

O R NEEGE TR 4
A R, Bilin Pblock,  LAGRFF—SEARBRA 32 5y BE R A 28 ) B 2 o

ERBRRTEMHLES

H A1 G X AR BT RE A SR KO REEL, AL SE P AS [ O AT JR) #8420 B S D I FE ) 38 — R R 2 — . %
JEIBAT B A R a1 2 TR AR T ELA I Pblock 2951, LA 4SS 41 JR 4% 58 2 1 1 B oRARYE 7 EALHmi2 4 .

TfRAﬁ%%%é,ﬁTu ARGy IR 8, T el ZEIX K. Spreadlogic )= #3454

1:14}

AltSpreadLogic_high
AltSpreadlLogic_medium
AltSpreadLogic_low

«  SSI Spreadlogic_high
SSI_SpreadlLogic_low
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& XILINX. £s®. Wbl

27E SLR AL O BRI BT IERS, 15 e -

. SSI_BalanceSLLs fiJs184, A BT SLR R4 it, [EIN 223K 745 SLR 2 /A f SLL.
«  {E#E SLR/¥IXH}, SSI_SpreadSLLs #i R #4544 5 i AE B2/ B A X 350 o

Hofth 22 B 154 BSHE SRS R 7] REA B T 28, RO AE LT SR BI040 R 8 2 5 22 ik

BLLBA A R a5 2 HII12E, TLIE place_design ZJIafT it Ml ZEhd, Wrl IR EATL S H X i
Praafbit . £ R S-4PIRYE Bon KB IOEHE B 4R .

A Zx I ZE B2 B AR JR 4 RS2 b (HR, fEREIE O T A R R LR S B RA I, FAHRL TR
AT LR A5 HE 55 T P o S 2 IO AT, R LI () 1] 2«

+  AlternateCLBRouting

SERR: 2 R BRI ERKINE RN EAER,  AlternateCLBRouting FIATZEIE 4 R e lF. %354 HiEH T
UltraScale %244

WM THE2ZER, H2M (Vivado Design Suite I #5i: SZEL) (UG904) [Z1] 21] HiEER: .
XHAEIB AL
AR AEZEA TP FARAG T L B D AR RN . X R T AR S A, (E T DR i SRR . mTRME A

synth design ] -flatten hierarchy none A R5EA. FAEMEIGAT LA HF RTL HAA
KEEP_HIERARCHY Jg& 1 Iy 52 FRLge .

D MUXF BRET

O B XA R TTIEY report gor suggestions Tl 4 H3IM .

{5 F MUXF* JRIE B8R KB 182 5™ M I o B R (1 BB AR PR L H B, RIS IE v DAPRAIRThE. MUXF* &
MUXF7, MUXF8 Fl MUXF9 iX 4,247 F CLB WL FHE 8 R . XS R IHEA Rl FE P 2 0E 8 M1 LUT /0. X
b oy eH 38 o o) A 2R B H T SRR | SE B i CLB M AR 2R, FRAE MR IE B Z4 I PR AT R 0 R ik, b S 2%
B S ) VR A A 2k B ZE AN S5 Ak ) R

AN, opt design frARHET MUX ARALIBEETH, ¥ MUXF* Z5#) s 31 LUT3 Bt LURm A2 itk . ST LIAE
F -muxf remap I, FHWLEFTH K MUXF* 30, 303, 180T DL I 28 X f %k e B0 ¥ T 4% MUXF_REMAP
JEMEE Y TRUE, LA MUX BB JEE . MUXF_REMAP J& M4 % B 9 TRUE AT MUXF* B 027
opt_design i FEH HENfl A MUX FLALHT B, FEE G2 LUT3,

AR BT SRR . AT B A AR T 3R SN .
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& XILINX. £s®. Wbl

TEIERT MUXF* Rt 2 fTATZ J5 1) 16-1 MUX.

5-32: PIFRZAIFZ G MUX fifk

BAEPAT MUX LG E— PN ER, 15 -remap Ml -muxf remap . WIRTTHE, X4 H MUXF* fR4b A4 BR
17 LUT3 370 5EZ R4 5

IEWE R A A AR, AR RE, S LB # A H E SR ik
(report_design analysis -congestion) H[W"AiZRa WA Ml U1 ZER" Sk FIWT i P U SAOR 75 52 AT R A ZE 15

i
ETES, RiFONiRE BRErEA L, 7% s fEs 5 Z0aM%E (32x32 CLB) §2M, T AExT B I 28 X 45
MUXF 1) 5 FH %N 26%.

| Direction | Type | Congestion Level | Percentage Tiles | Congestion Window ] Cell Names | Combined LUTs | LUT6 |...| MUXF |

| Norxth

| Short | 4 6.983% | (CLEL L X48Y73,CLEL_R X63Y88) | inst_namel(92%) | 0% | 22% |...| 4% |
| South | Short ] 5 | 7.136% | (CLEL_L_X32Y297,CLEL_R_X63Y328) | inst_name2(99%) | 2% | 49% |...| 26% |
| East | Short ] 4 | 6.005% | (CLEL_L_X48Y109,6CLE_M X63Y125) | inst name3 (94%) | 0% | 38% |...| 10% |
| West | Short ] 4 | 6.541% | (CLEL_I X32Y273,CLE_M X47Y320) | inst_named4 (92%) | 1% | 48% |...|] 23% |

[ 5-33: report_design_analysis lERR PRI EEIAE

f£ Vivado IDE ', 0T LLIESE BT AT I ZE 5 A Hh 89— 4T, {£"Device" & v i 2 Wi B ZE X 3. 1B &8
AR S R MUXF %5 ZIX S N 2E . £ Vivado IDE Tl #6il & FAEA T Zildr 4 B o) 40 s S8R MUXF 5 0:

highlight objects -color magenta [get cells -hier -filter REF NAME=~MUXF*]

MUXF* & MUXF7/MUXF8/MUXF9, X%t 2f;F CLB & AR TR, XL EFEEA R hiZ21E 8 AN LUT 4>
4, smlE CLB AN G, WEMLToR, WHAGARNREE. 84 CLB fftit-#i2Er 4§/ Vivado IDE f8¥5Eom .
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& XILINX.

FE5E: W

]
MREEORA [ 110 1 1111
1

5-34: Vivado IDE “Device” & O &= T <M MUXF #HE

2 MUXF* FI R 55 sl X E SR, 38 R 0 8 BOED 5 E AT N Bh B ik b 245 58 i A R A AR 28 RGP
LUT, LR MUXF* RU%E. 0] LIE XDC & A0 d N4l ar S RGN

set_property BLOCK_SYNTH.MUXF_MAPPING 0 [get cells inst_ name4]

FEEBIBATER G ARALSG, BOH T s o SR A A R B R B I ZE RS (4 20, WP a e

Sif7 e 28 =]

Wi 13 2R T

| Direction | Type | Congestion Level | Percentage Tiles | Congestion Window ] Cell Names | Combined LUTs | LUT6 |...| MUXF |
North Short 6.983% | (CLEL_L_X48Y73,CLEL_R X63Y88) inst namel (92%) 0% 22% |... 4%

South
East
West

Short
Short
Short

FTrY

38% |...
48% | ...

10%
23%

6.005% (CLEL_L X48Y109,CLE_M X63Y125) inst_name3 (94%)

| I |
9.040% | (CLEL_I_X34Y297,CLEL R _X49Y312) | inst_name2 (99%) | 2%
| . M | |
6.541% | (CLEL L X32Y273,CLE M X47¥320) | inst_name4 (92%) |

|
54% | ...

|

|

'y
@

0

5-35: FERRBR_ERD MUXF ER BRIV T ks i E RS

®HIUTHS

BR: B AL report _gor suggestions Tl & H3IMNH .

LUT A&l AL 2/ LUT Sy 8 RIS A OS5 A O6 #ir i B0 LUT, IE B/ B4R FH R H . {H
&, LUT HAATTRENINIHZE, RO E i T30 slice RN/ h iz, W RAEHZEX Ik (> 40%) H LUT AAMFIH =
B, T DLl T B LUT A0SR RS, DLFE BRI %E . 1% Flow_AlternateRoutability 255 SRIS RI¥E 2 F6 7R
ZRA THAEBARRSN LUT HE .

AR WAREEA Synplify Pro #4745 4, 4% W] LUE H "Device" #7545 T “Implementation Options” 1 [ “Enable
Advanced LUT Combining”i#&3. ZRiAEHL T, &N ON. 0B EEDL Synplify Pro I H S0 (*prj), MIFEZE LR A

set_option -enable prepacking 0|1 (ERIMEN"1") .
S m7 DM A DA R d & 7R R g 88 O3 A LUT A& EIT:

select objects [get cells -hier -filter {SOFT HLUTNM != "" || HLUTNM != ""}]

RN TEHAAMER LUT A& RSP ZE. (] LUT AarfocblE BR T BoR.
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& XILINX. £s®. Wbl

Horizontal Congestion with LUT Combining Horizontal Congestion
without LUT Combining
X18040-10191¢
5-36: LUT H& X7k FHZEAFINT
HEAE SRR E DR E S RO EAEH LUT A&, T T i 4
reset property SOFT HLUTNM [get cells -hierarchical -filter {NAME =~ <module names>*}]

FE 4 28 X 5 BRI =5 A L R 4%

O R B AL report _gor suggestions Tl & H3IMNH .

LA TR IS PP 20 TR B 1o D 246 7 S SR A Sy AT S N e N B, X RE R EUR A ZE . it I e T
LI I 1 FEAS P T P 990 2 10 v 1 SE Al ) 4% ) A 2 BREDSR At RS 28

Eo A e AR AR R 2O A 2 B 1 R R AT e PR RO R, AT L

o EPNSET LR FETUR R SO BRI T R TR

« il find A4 ("Edit > Find") JEFFFTIE R ITHXT RGP M2 GEIER A RNl RIEATE R 44D
«  f% Flat Pin Count [ /5 X % 2% 347 HEFP

o TRFETIUESR LS DLERENT SR DR R

ST AR B 3 B B T B
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& XILINX. £s®. Wbl

& 5-37: MFEEBOTHSKEM
X AR ZE T b B RSN P 2R A R e R, R Bl SR A B TR A R 2 RO D 2

BA R IER PR RN E R ML (B> 5000) AT AZE 4RI B R A R 4 M %I B2k, o F R H > 1000 1)
R L, AR s 4 R R IR EElAR Lk, R EX R AT R s R E A AT AT, %k REA S 1L
Ak R f AR o R AT

SRR LITERI 2% 1 % B B 1 CLOCK_BUFFER_TYPE=BUFG, FEHUTHi RSB aiiktsi & BBk B shil NGfF. 1F

PAT place design ZJGiER RN AN R LIRS FERE, JFINEAG R URIE 2 B afE. WRAHM, EE
4P g24F 18 CLOCK_REGION ZJ#  ({V[R UltraScale #54) B LOC 2415 ({UFE 7 RF4E) SRish HA B .

12 F 22 TT R Ak

AT LAME place_design SR RITIKCRIEAN S H (R HRITIAIG) o X8R DLRRRAR P 48 78 XIS BT %
FE, it G AT AT R I TE o XA TTIEAE AR R RE A e 12 R A B 2 X P R S R

A T, ¥ CELL_BLOAT_FACTOR J& M T EF F e K E % E N LOW. MEDIUM 8% HIGH . 7E4# B Froc 4
B RN BRI, A E N HIGH.

AR RSO BATLBHR, WAE VAR ITIZ K. BeAh, RO ST A A BT AKOE AT BE A O A R
{9 BT AR R A I

T RIERIE

AL BRI G PR PR A B i 2R E (baseline), FFAERTE LIS P 2RI OL R A #r et RSB SLI G,
AE 75 LU 79 4 BEUAURE L SEBLIS FPUCslc

REESES
SRS 54T F 8 R SCBU o7 S 8], TS SR BT B R AR k7 58 SR 4 Rt B - AR S s AT

T2 W0 0] v B 3 TR URAE TR R e MR P IR 7R R 0 RSB 58 U2 R, RZE 5
PATTIE LI RNE o 38 R EARGEUE X HE SST AR FR A SSTH AR S .
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U0 R P TR SCRA SRS TE i /2 I PP 20K, WS BE T BN IRZE R 4o ol T4 Je il o i s v P BEAT AR OK S
BUFXAIA /O AL ELZR CEREARARD KERX S R a7 <o ke A AR R 4512817 J5 19 WNS A1 TNS
CRIFEAT JR & H S T PR B S e o A8 mT DL 3R i (i P 45 R I P B AN A 9 5 B S BLAURE (1 2K it

BR: WIT 7RIS IR LELIIBERIA, HMANLIH & SA -help £ (Fli0 place design -help), ZiEZH
O {Vivado Design Suite Fl F#875: SZHLY (UG904) [ZHE 21] FFIMEEH:,

B XA A 5 2B 1T 2 MK phys_opt_design fl route design W84, FEFERRE LA RAEMTT
WNS/TNS B4 WNS/TNS 184775 %, fEIE LT, @A Tl A EM IR RIE, IR RAER A m.
ELREMET, ATUCHEAM R4 S 0@ MM SLBLEIT AR, KRS IT A ENHTRRDSE. wmRIPBR2E,
ST DAk S0, B B S R BB AT B HAT SEIUERE - (MK Tl-post AR &) -

WELZIH (Pblock Al DSP A1 RAM ELIHD Wit Jm) S5 4k iR i k77 58 . BRI, S8R BB AT R BoA AR T
Pblock 2 HIIELL T2 AT A R 162 o ARG IFRA R 2|, A R Tel iy 2Bk Pblock:

delete pblock [get pblocks *]

21T place_design -directive <directives H/HTmfEL RN, XFETIEE— MG R RI T BAR, Uk
A A E 2 {8 B RAM 2288 DSP 204 /&, F ARS & 85— IRIBAT

Rt R E 1B

HEPE—A & REMER 2 AR TIRSERAEL R, B0, %A -force replication on nets EHUEAT
phys_opt_design, PALALABLET]BELEAT LRI FE A0 WNS 72 A2 520 1 GBI 265

B TR AL 5 41217 phys_opt_design, UFEFFKITHIEEA WNS.
EAETREEAT, A TmRamL:

phys_opt design -force replication on nets [get nets -hier *phy reset*]

phys opt design -directive <directive name>

TR, A#dIE1T phys opt design BT CRHA -directive EHUEIT) T Tcl-pre BIAH RIS —4
phys _opt design i ARIMFL R,
Wt 2R
UERAT LR 5 BT AR B I 7 B SRABAR ZE A K, 185 2 B A R G AR BN B P B . o] e A Je A R Ak R o
PRI FPER, DUEKARLRIN P HE . ik, R BENIH set_clock_uncertainty £IH, FEEWT:
o WHUUERERR (N EAERAT) .
o T EUEREAFE RN (B8), HRE) .
o ETIENHTH -from Fl - to BEITRE ) bl ml i R 38 .
o EIERF AME SR 5 BT IR OB B A RO R 5, T DU R AL
TEATATIGOL T, 28R AR BUA
o FUNH eV R ST R B b B B A VAT I A R
o fHH -setup IR S E R E K
TR MR ERAEI, E AR R A
o TEPATAR LD IR Z B E AL RSN AN 1
2 LT THT P S 491«
WIHEMRENT G, £RA clkl BEMREERAE BB FAHZE -0.2 ns, 7E c1k2 B c1k3 KA ERFAIZE -0.3 ns.
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1 IR BT IR AR AELI R
2. S BRI B AN B R 1 DA S B B AT BE AR
a. HUEMEDRZSEHEE.
b.  ZIRAREN AT LR,
set clock uncertainty -from clk0 -to clkl 0.3 -setup
set clock uncertainty -from clk2 -to clk3 0.4 -setup
. BATIRARE RO IR . BT R L BRI T
4. TIBRER AR E 1 -
set_clock uncertainty -from clkO -to clkl 0 -setup
set clock uncertainty -from clk2 -to clk3 0 -setup
5. BT

FEATERSE R, ST AR I P8R DA I BEL R PL 3 .t RAEA R e i P A 20 A2, (BRI RS 1328 T — jiR
WAL, S8R DA AN 5 T ) B sk — IR

O B W EARAER 0.5 ns. i AR BT R DIFE LIS ATIN [0 .

R Wit 2R R A —F B R EE AR SR B OB EH B A R E G EEgEE. LA
group_path &AL H B R I X L Ay i P AR . BRI T , 7E ST FE FR T AN i B f R e U AR
HRAE FAR R AR S AT MSE A A, S6mT DU A A P 0 S B AR 2L AE I 3 o0 E B sR AL i — 2H B 45 L sl
fift. WA -weight 2 -name <ClockNames> I, 0] DGR T N2 AH I E Hmttd. A6k
SO o SUES R S

<D

EFHIGE%RmIF

TSR] DA FH 8 g PSR A L SE IS AT I 1], JEr S 2 W N A 4 R . 3% R S ORI B g DA N IS RO RR I P8
HME RIS 7y W TIRE 25 E, ES 1 (Vivado Design Suite FI /' #ERS: SZEL) (UG904) [ 21] HHkBER: .

A 732 0 vy F AR AR T PR A e PRSP C R RN T ST 75% i, i s AR, R o A A
RIZAET 75% i, i AR AL,

EESRENEETRNER
SEHRIN BRI B A
o PR T SRS R TR SR AL

RS S e 7, 8RR BEIUZEIT route_design -tns cleanup & KiEMRAE T i 5 0L
RIHAT .

o HfRAHT synth design fll opt_design MISHiET S5 EIZ/TILE .

Fi#t Vivado fiigkas HESCME, FREMIMMATHIZE. £, SR RBIH%E".
REISEAEXATHESR
FEREABNT, EAMNBERRTSHSHEBTZANER, REROHENER:

o AR AN TP
+  M7T synth design fl opt_design M T HIEIN
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TR

TR

HERAFRAENER, IR T RN RCER: ShrdER )PSO HAT BTG R0 .
WREHZAAEN synth design Ml opt_design EIUZELT, EXMEANBITHERAARMNSERE M.
JRTESAIBAT 2 (A48 AR R B TR . BT I R RS AT B A 25560 A 348 T ) ARV R 0 A 4

{f /] report incremental reuse -hierarchical R/RGANNZEHXIBMILELE 4. RARIILAD 1 E %
DX R UL EC 7 B, 1 EUAS 25 BerH ARG B Vi ) T R TR A

B REE I T ISR & 2 5

JR BN AR AT & (¥ 5L RE I D g
TRAZ B 2 =
AR LR

AR EAMEZITH A place _design. route design fll phys opt design EHIASMEH.
HEERBENIEFIEERIFRS
EFHEABRXT, SHEREASRNTTESHEIL. ETUERA T 523N SHiH T AT A:

B HRARESHIBITH WNS. X6 BT 5 S 0 T 5 a7 10 6 — 850k .

R 1811 WNS = 0.0 ns M5 . 7ES BT WG 0T 1 I 4o %38 4, (R A IR R AE 45 S — SR MERIB AT
AT, ANESS RGN P . 2R 8 A i K WINS #2731 294 100 ps. iZET— A7 LB AT
B TR o

PIRIERS: 1ZETUE T E S AR R 99% Wit BT, 1Z%E55E M T ASIC 7 M MEhi
NG AR R R i

RASERRXHESF Qor
ERE BT, A7 T F QoR:

RS E R CA S T .

FEZHE At , R WNS > 0.100 ns, FHIRZHIE4T 1K HETH WNS. 25 WNS 7~ T 0.100 ns i, 0] LA
f IR ZR AR 2 R 2 SO o

ERAAFKNZERE Rz T 2 MY RIET.

X R T RIS IR A1 =) A 4 BT A AU e AR S B i A i

ANEES G BB AT HEAT A SR AR o

MZ %k & rifiJR % Pblock A5 .

TG "Bt A A R, 20 R A R

FEMG RIS AT h R FEA R Bt P E R E A, RO R85 03 2 A 9 B U I B BR WNS.

PEARIRE AMRNAY QorR AT 14

FEARE AR, AT LLERRE R (Bt ERSA D) B RA (filin DSP 23 RAMD o £ R 5IPHh
T OUHR B OL IR 152 A R At -

oI AT R BT B I R, H 2 IS AT A BRI 2 .
ATt R B IR AR A BRI AE A K
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& XILINX. £s®. Wbl

FEAT JRi R BT 2 B WINS BT BL T, EHZ R ICRA . X DSP. B RAM S B x & FERL = i st it EH
DSP. Ht RAM B & # 2 A FH .
BLEE R 10 BT E PR TR T
o OB HIBAT, PINRE R EMRE S, REFERFANXEK.
o EHHERERMXIRG, KBETESELBITEMIT, PEEEA M.
o fHAFIM place design 84
R AREAKEKT, AR ARERENIES, FEH R WNS &2 0.00 ns.
P E NI R, B R T .

read_checkpoint -incremental routed.dcp \

-reuse objects [all rams] -fix objects [all rams]

FrEE 4 DSP A5, EMEH T Tl A

read_checkpoint -incremental routed.dcp \

-reuse objects [all dsps] -fix objects [all dsps]

P HE (R B P B ARG 28 AN DSP A )5, 35 A Tl AR

read_checkpoint -incremental routed.dcp \

-reuse objects [all rams] -reuse objects [all dsps] -fix objects
[current design]

A BAEE E )2 B T ANZ T T T A R R ERZ S AR T8 Tl AR

read_checkpoint -incremental routed.dcp \

-only reuse [get cells <cell name>] -fix objects [get cells <cell name>]

mEAXZEEE

A7 JEy RIS 5 PT LI i 5 2 R 2 A SR R AT Rk 5 e LR DURRAESE AR QoR AT A FIME 45 R . i@ B E &%
71 B 14 T e s AL R S B A KB T B, AR AR BAT AR ZE I P A B B 2 UOZ BRI AT B4, IR Pblock
X B4R H RSSO R XN, DUEAE SR A . BRI A R ARl i A T et o 7 S04 - F A3 2
TMIANE F T A B30T A JR )«

R VO R I XA AR R @, i S EEN—NmER T — AR ARG TN R . B2, R
FR¥FE Pblock HIR/INERTEH X IR o IXAE R A o we R b R R IEPE . B892 Pblock, TR RFLE XA Al fEAL 15
TN . fEFA Pblock 2 [RAF/E KEIEZE SHBIL T, HEKBENEIFREA Pblock. B KFE > 7T
Pblock FrIR9£% it %0E:

RiR: BT REVBHCAR Vivado Design Suite I, B %52 7EBCH Pblock BRFEE A /)y Pblock (HIRH SLR 2%
O Pblock) H#4T4 1%, DA R EIFIEATATR RIS . LLRT B 5 QoR [ Pblock AT &8 BH 1L 7E BEHT AR A i T E. o
BB AESLIIAT R 5 A2k
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BXBIZIE

SR IP 4 4 2 DLIRE %5 SLR 8% 1/0 54 B T4 A& iH e B 2. FIRIERIBEAN R E A 29 4~ FIFO36E2 FiE
SEIRF KT FIFO. S8 RR 1252 WA 454 FIFO36E2 ] WRRSTBUSY 3| il 5 4~ LUT 40 44> FIFO36E2 1) WREN
5B

o ELE, JRBIEIRAN RS TCER BB AR R R AT R, A RAM ORI Z AR . FIFO36E2 JRiT AL tabrid.

o LD, RERT ARG RN, B9 FIFO36E2 Heir A 70 B4 i B 73S 4R . FIFO36E2 JHiL
PLEE AR o

FIFO Locations Not Avoiding the Configuration Column Preassigned FIFO Locations Avoiding the Configuration Column
X18041-101916

5-38: FIFO M EREEET

SSI FAREEEZE

HeBhE A Ik (SSI) B ARBMAE Z AN EIEERNHHBEX L (SLR). A EIEZWRAB KL SLL). HMh—
A~ SIR Z3d 57— SLR W& —8 4R . A T R SRR SLL ZEIR XS B RIsem, St 47 A6 /R AE SLR 28 1ER
WETEREIAZZ N PIBT AR R E Pblock U ARIFE—AN SLR 2N, PAEHRFEE J/D SLR 2570, XA ] gt (i
FH SST AR A BB BB 7 FIAG 28
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s

-~
-~

PES

UltraFast & it 755536/

XFEtERe i, WELEEERZ A SBHRKLE, UMEERMARA SR 7 XBZM 51T . [t s Bhik ks,
SLR &I i febE B AT R £ L. BT 52 X SLR Pblock 4, #4538 0] LAGIZE 5 IRHpf X 3856 55 A7 T+ SLR 32 S B i
ft Pblock, CARR#IEE Ml A% . CLRR#ER 7 HA LT Pblock [ UltraScale kull5 SSI #344:

+ 2/~ SLR Pblock: SLRO £ SLR1
« 2/ SLR %L Pblock: SLRO_top_row £l SLR1_bottom_row

Pblocks
dedicated to
SLR crossing
flip-flops

X18184-110716

5-39: SLR 3Z5C Pblock 745!

FEIRR: FERBEVBGT SLR 28I Pblock 1§ CLOCKREGION JEH, 1 Ad F LAGUNA JEH

W T2 AEE, 1§30 (Vivado Design Suite /1 : Bt HrAISEoR) (UG906) (21| 23] i sEs.

T N T ASE 2 A S AT R R BOR U kBT RE R BRI E B, 1L Vivado Design Suite QuickTake #L4i:
Bt B A AT R -

EEERATE

A RAM 251 DSP 22 AL B MR 5 1. B AT R B T N— N RAETT BT — N RAE E 1

gERARL, X FIEE T B A REN AR, MRIEE 5 T4y . —EARHE452 B HARAR 7 E 715 RAM A1 DSP
FATIR o KT LAk e SOk 9 22 A7 S8 N — AT SR Ais AT N 20 A R AT R A 48 S HAth iz 47, LR QoR. T4
Yt RAM A7 JB A7 2 XDC ST AR 137 5 Tl AN T Fior

set_property IS LOC FIXED 1 \
[get_cells -hier -filter {PRIMITIVE TYPE =~ BMEM.bram.*}]
write xdc bram loc.xdc -exclude timing
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)

UltraFast & it 755536/

&R LA4i%E bram_ loc.xdce SCHFLMEAREFH RAM A7 8 25 44 H B T 821817

EERN: NEEBMHIEN slice AR R AZNTTREE S Bt > R AR .

S SHKL

BT IR ELENE, Vivado TR A HRALKEHA I DIREMG 17 2: DL R — D FeR AL TR . W75 T EEZEE, 1WSH
{Vivado Design Suite F /4855 : DIFEAHTAIERALY (UG907) [Z:HE 24].

#iL: 7E51 UltraScale F1 UltraScale+™ #3414 3:4# F] Explore #5484 T Explore HISENEH, #bAFEIEAT
opt_design J&, SAGIHITIZAT power opt design Bifff opt design -bram power opt FF)HiFEH RAM
Pkl 28R BEBE ST RAM SEELTHE 1) B

BT B NRIZR IR

B BOHREE N SR & 5 SEBLI B, 600 ) M4 RS 25 D AR LA DR ABFE R R FRAE USRI N . — HLDIe 5 T
TR AT K SRR B T -

R 51 XDC LB E IR TS, LR DI FEHE &

set operating conditions -design power budget <value in watts>

ZfEH report_power # @i, THE IR LIRS RIS IR (0 ROVIFEHEE, R IR, ZxER
PAZL 4 7R AE Vivado IDE Hio JXAFRESE A 5 M M 2 BN TP K D kG

$27/R: X T UltraScale+ &34, #nr ONELE IR UCE 1) XPE 2t XDC 30, A4 rT FEDIFE T 9P (1 XPE Afi
Bo R BME ) XPE B XDC 2 i DIFETIEL . US N T DAEH Bl i 19 XDC Z93R

DIAEAL VT ORGP B B B AN R T AR AL o AT 25 5 J5 RSB B DI #E,  RLIZ4T report_power f 4, BT
Vivado IDE H1[#)"Power Report”.

. GO
0 A RS 28] i A T P A S B B

< fiRJE
R B EFR BT . A T XEERER, RAMNEBETHFECNE %2 P .
XL RE T A T 5 4 B Xilinx Power Estimator (XPE) H3 -T2 b o X FEAE AT LA

£ XPE "H AT BT -
SEOE RS B IR 7E Al T B R A SRR N A T BUS AR B AR RRRPE R BT R
< AfiE
FEATERSE R, BT AT 2 R B A A R0 5 A v AR A R AR A BRI 45 S P T € o

B 10 B AR AN B 2208 BRI 23R N (Y SE I LR D REREATAX S22 A, [ AR IS RE W BT i BAR AT, BAs M.
FE SR B SRR BT AR A DUFE BT, BB B AR 20 B mT LASR it ks i O DI AE i 1
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t. XILINX. BsE: W
& R R ]

HLRZ AR (Power Constraint Advisor) I & Beit s i 42 i (5 5 £ THIF RIS s, I M bt thIFGa e -
HRZARAR LG FI 3R . XL H ARIT G Sl m(E S FF RIS SRR BN TR AL XN FE IS R E

HRMEERK . e TMELIEE, #E3M (Vivado Design Suite HI /4875 : ThEEAHTAIDLAL) (UG907) [B1E 24]
%

BRI INFE T TR AEMUE

EHATREM SR, R R E RN AR, /O LR xiEs. I TMELER, SR (Vivado
Design Suite H /4678 : ThEEHT ALY (UG907) [Z 18 24] sz .

7E£31B1T Vivado Design Suite TIES T EREIZITHI ST

N T HE T TR 0 S IR R R, EREER A EIIRERIA R LR BRI K DR RS R . I T
25, W2 (Vivado Design Suite /7575 : TR TR L) (UG907) (21 24] Pz,

FE121T Vivado Design Suite THE Nt iH— LM LITHIE S 7B

28 FHIE T SAIF Ry B T RS B ShRE AT I, WIFESE S — AT B R BB I RE 0. WNFR TIME 2 E R, HE
{Vivado Design Suite F /7 #8rg: DFESHTREALY (UGO07) [ 24] HHiyEE:.

ThFEMIL

AR IFEAG THE AR UG, BRI LA 5715 I )20 R (K Th A

SHMFEAE T RMMUHER
{fiH report_power ARIFEM TR E 2 5, TR BT T LEE:

«  fE"Summary" B KA S IIRE. S IDFERIGEIR A AT A AV RE S DA TR ?
o WERERTEB M, NARFESSERIA B JEPAG B IR AT DL IXAE AT B D RE R R R

«  faf"Hierarchy"#7y. #IREHRIT G, A ZRBNDFEm B AT LRAWEFORE & DL 52 - B DI RE
T AT DAAE GUI H AT 52 SCERIN - LAf S R bl bR 22 8 23 IO B 07 2, 1 5 2 75 A48 7T IR DB O He e i 75
o

BTN

O R BRI BRSO, SR 3 BRI IR gL 7

DRI TN REREME A AVt Bl 2 Lt YA set_power_opt) MIZHFEMEERAK.

IFEALA AT AR VTR A J5 B A J= 5 B AEASBELE YN BURI BE AT iZ D0 RE . A JR BT DRE DAL 0 TR EE Tk
PREEFT A ke, (HIXSFRICN IR CRUMEIL T o RIS P2 5 2 AR, 8438 R BB A R 5 U FER
WP IR, 120 B RPAT AT R BN PP A2 R ThRE AL -

HABLLT, HTAES IP sl PR, MR, i set_power opt fird KHBRX LIRS G Wk &
JZ2 . BRI E R FEEBISITIRIL
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ER MRS

R E DHREAL B, BIAE Tl #2047 a0 dir & LA BRI FE LA AR 75 -
report power opt -file myopt.rep

£ A B 4R B i Tt L L B9S2 i

DIFEAA IR FH A AE A K B JEE 5 48 D RE 10 (7)Ao X i e R i e /M . (EBAERFEIE LT, WRIN P AE D REIRAL J5 22
#2, 8T LR A — BE R R RARH X — 5.

JRUAT g RAE R AR 7 GBI IR BB i set_power_opt XDC #ir 4K AR DIREAEAL o SR 5 S B Iy e o
SR R 5 BT A4S KR BB VAR RO DIAE IR 2, IR A A B R BE B A2 T BT TR AR T DhAR LA .

BT AR AL T 4B B TS_CLOCK_GATED JRIk. BifEZHFEM b HER R L BT,
BRI, BATWT Tl /i

get _cells -hier -filter {IS_CLOCK GATED==1}

T A Y :t N, S
L& SR
I FERE LG, N RN FPGA JRAEME FigAT . ToE AR e A S (LURRARD In#c®) FPGA
P ARG RIS AR . BRI AR R R TR, MR E AT .
W T A R E R R AR A S IV, ES R T AR
+  {Vivado Design Suite H 4579 ZmfEAIRIAD) (UG908) [ZH 26]
+  {Vivado Design Suite Tcl in &S %¥5m ) (UG835) [Z 1 16]
. (7 &% FPGACEH FHE™ ) (UG470) [ZHE 39]
«  (UltraScale ZLFIECE I 45 /) (UG570) [Z1iE 39]

Vivado Design Suite QuickTake #AMZFE: 4l Vivado H11f write_bitstream @4

=

B, AU s a M ISR, DR IERRR IR . — BAER T HURRIRUFITA DRC AT 0 Hr A Ak, it
REAH F LA R J5vE 2 — K LU N B 2 2 1 -

< HRGE

I ZAE L KE TS EIE R 7T SRS B TR EL N AR B FR A
o [WERGFE

e LERHAUM BB SMBINAE o INAE R EURR U B 23 1F
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& XILINX. £s®. Wbl

7] LUE F Vivado TR 72 5% L N1

« QU FPGA LERHR (.bit B .rbt) .
«  3%&#"Tools > Edit Device Properties”, LATTF HLRFI A RO Tc B 22 5T
o K HRRRUAR IR N AE R S (Lmes) .
o EHBLUR IR E o B AT g R
ELHR B AT A -
(] H 0 A2 11O TG L DN A7 A R AT i

N AR o R 81, AR AT AEAT ¥R . BRARTE € HERR A s 5 W A BRBR A € MCS 2 5 3t
b2l (e

EEIR/R: Vivado Design Suite Device Programmer ] f# ] JTAG 1R 3E R B2 L FPIRS ARG . Wk A e & i
ﬁ B, WNZREFAR ST EANERAN, DI A R . JH:&I\, TZARAS B A7 B8 1T T o A 5 i
MI[2:0] F 2R 56 BEAG I 45 S EATIOE . 0T T A OIS AR IR, WS RESIMEEH 18 (2] 39].

O Rn: WMEEAKD), EREMEH FPGA f34F LI JTAG [m]15E/46 UE4 A1 R B BT 75 (A 0 B 8508 2 15 IR TR A1

i
RGN IR VHEAE B Aras 0 ESEir i st WR R BURAER B 207 5 &% L, XD PRl L 2

AT S, R OB AR TR BEECE, DU vt EIRSE RS, W LORHGES B TR AF AR R
MITHRTHERE, 125

FPGA it 2 — N2 L. REMIAIHERE . MR ZHR A BRI BT7 04, RIFIE FPGA iR 7 2
MNMEUNBRER, SRR B AR, TAGR BB RN T A

EARSEBRRIR D AR ST RS S kAT, B8R BB A R R E R T RN B . H P AT
Vivado IDE #1“Flow Navigator” & 1 {#J"Program and Debug " HIBAT FPGA BHERFERB T RGN R — T By 4.

PUF 2D

1. BRI B B TP i BRI A4S 5 AR R 7 2

2. Pl SEIARGHE S IE R R P E RN TP,

3. ¥t BRSPS H, BEm R AN 36 IE Th g i
4. BIEARNL: B IEATATHRS HAAR YR 7 2 & it 47

M THEZER, H2M (Vivado Design Suite FI 5/ : ZFEAIRR) (UG908) [Z 1 26].
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& XILINX. Es®. bl

BT RM
Vivado TEAR(E FTEBL I RN IAREF 077 B BB T A R T B 0025

% 5-10: BAIRRFE

R RIER R RESE /%
HDL SZFAb ZRE R I AR 7E HDL 5+ IR HOK A5 5 82 8 ILA 1 | « ISR 3l / A2 B 1
AL S AP, RIAZMEM HDL Y504
o FIFXF 55T LAAE HDL it 23k 4T
REH R o
o PR, SEEIALRE B R R AL I A S
Hih.
W 22 4 NSRRI i LA R WAl k2 — B 5 o XMUTEREM RS, A RGN
§=31'9) + Fi MARK_DEBUG J&PE7E RTL JE AL VAR
FRid R 5 o XA TIEAE TS A AR R
« F MARK_DEBUG 74 83 Bk 15 ITHEFEI (o HDL. &8t &
TELEB LT I 2 P I B R 4% %) .

— A5 5 B Aric, WH Set up |« XMIFAETE2L HDL 31
Debug [ T K4 T 70 25 58 B R 4 A 47

BRI AR

T Tl B9 L AEANAREHEN | B set_property Tol fr & E RN %S | « XFhTRE A H ShH A R

b/ % E MARK.DEBUG J&f1t, #AJEH |« marmidi% To AT e /2R R
Netlist insertion probing Tcl 461 &K it
R FHEE LB o XFPTTETFAES HDL YR LA,

S BB S SR P 2 LB LA
TR RET TR 2R & ILA Z1E DL.

AV 4%
ST SEASHE FE IO R 0 F R

o KEREHIIS AT B AL E R0 B GRS o SRRV B TR B I R D . SRR
T (I RN R AR R

I FREHR N & 2 AR AR 2 A A 2% o A RAE AL A 8 AR AR T AT W 2% | 750 MARK_DEBUG, it EikAE R
SCBLBT BN AT IE AL T e, SR BIAEAE #) QOR 45 2R .

o N TR EEE RS, AR .

{88 F§ MARK_DEBUG & BB AR SR ET M PR 48 & FR

FH PR DAZE RTL B BBl 4E & R BO 5 S i B IRFRIT . MARK_DEBUG J& 1 7E 4% 1 T 38 4 o 4 1 ST okl . 38T 2
Bhra L e AT . P T LR TS 0 Ly %% E i 1 DL 2 sish py B W 4% F )3l MARK_DEBUG
JEME . KRR AR 45 A 5 HDL (55 20K, U AR C i M 4% B R 78 "Debug” & H1 454 5 1" Unassigned
Debug Net"3C {3 F .

R BRI IN mark_debug &M F HDL S04
VHDL

attribute mark debug : string;
attribute keep : string;

attribute mark debug of sine : signal is "true";
Verilog:
(* mark _debug = "true" *) wire sine;

UltraFast &1t 7554167 200
UG949 (v2018.1) 2018 &£ 5 H 11 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG949&Title=Vivado%20%26%2335774%3B%26%2335745%3B%26%2322871%3B%26%2320214%3B%26%2330340%3B%20UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B&releaseVersion=2018.1&docPage=200

& XILINX. Es®. bl

TR REAELA A 5 I R T IR B 46 o X ETVATC H A8 20 HDL 0. AR, AT REAFAE i T R AR K TR
MG IR, T REESA R A R MG RTLESHEN . SEgsa )G, U MR 5 N T
VA AT X 2% -
o EARfTERTHRE IR AL (Ll Netlist"B"Schematic"& 1) , SR 545 # itk % "Mark Debug”.
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