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fEEH T T 85% fH RAM, X BVF 2348 A e YAe 8]
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8 XILINX@ F2E: HEERRMIFEIK

PLF vul60 7R 244 Box, B RAM SR 2K 56%, i SLRO 5 59%, SLR1 Jy 40%, SLR2 4 58%. i
RAM FIF ZIEZAS SLR Z (AP, 44 SLR #8E B AHFIHZE, XN Vivado SLifiay 4 Bk 7 5 K R it
DL R I PR

S o oo oo oo +

| Site Type | Used | Fixed | Awvailable | Util% |

S o oo oo

| Block REM Tile | 1843 | 0| 3276

| RAMB36/FIFO* | 1820 | 2 3276 | 55.56 |

| FIFO36EZ2 only | 88 | | | |

| REMB36EZ only | 1732 | | | |

| RAME1S | 46 | g8 | 6552 | 0.70 |

| RAMB1SEZ only | 46 | | | |

S o oo oo oo +

B 2-2: FIAFRREPEIRRAM BT

14. SLR CLBE Logic and Dedicated Block Utilization
e oo tomm e o o oo tomm e +
| Site Type | SLRO | SLR1 | SLR2 | SLRO % | SLR1 % | SLRZ % |
e oo tomm e o o oo tomm e +
| CLB | 22361 | 40858 | 42493 | €1.70 | 91.28 | 94.54 |
| CLBL | 17061 | 31836 | 33311 | €0.76 | 90.9% | 94.50 |
| CLEM | 5300 | 8922 | 9182 | 64.55 | 92.36 | 95.05 |
| CLBE LUTs | 104506 | 196677 | 236523 | 36.05 | 54.53 | 66.05 |
| LUT as Legic | 104482 | 194364 | 235584 | 36.04 | 54.28 | €5.79 |
| using 05 output only | 268 | 913 | 789 | 0.09 | 0.25 | .22 |
| using 0& output only | 101383 | 180318 | 219746 | 34.97 | 50.36 | 61.37 |
| using 05 and 06 | 2831 | 13133 | 15049 | 0.%98 | 3.67 | 4,20 |
| LUT as Memory | 24 | 2313 | 939 | 0.04 | 2.99 | 1.22 |
| LUT as Distributed RAM | 24 | 131¢e | 136 | 0.04 | 1.70 | 0.18 |
| using 05 output only | o | 0| (1} 0.00 | 0.00 | 0.00 |
| using 06 output only | g | 48 | cd | 0.01 | 0.06 | 0.08 |
| using 05 and 06 | 16 | 1268 | 72 | 0.02 | 1.64 | Q.09 |
| LUT as Shift Register | 0| 997 | 803 | 0.00 | 1.28 | 1.04 |
| CLE Registers | 191575 | 3305&e& | 473777 | 33.04 | 46.16 | 66.1le |
| CARRYS | Q01 | 1715 | 3816 | 2.49 | 3.83 | 8.53 |
| F7 Muxes | 1725 | 10631 | 4762 | 1.15 | 5.94 | 2.66 |
| F8 Muxes | 21e | 2891 | 366 | 0.30 | 3.23 | 0.41 |
| F% Muxes | 0| 0| 0 0. 00 0,00 0. 00 |
| Block REM Tile | 599 | 512 | 732 59.42 " 40.63 " 58.10 I
| RAMB36/FIFO | 598 | 501 | 721 59.33 | 39.76 | 57.22 |
| RAMB36EZ only | 598 | 472 | 662 | 59.33 | 37.46 | 52.54 |
| RAME1S | 2 22 | 22 | 0.10 | 0.87 | 0.87 |
| RAMB1S8EZ only | 2 22 | 22 | 0.10 | 0.87 | 0.87 |
| URAM | 0| 0| o | 0.00 | 0.00 | 0.00 |
| DSPs | 1] 2 12 | 0.21 | 0.33 | 2.00 |
| PLL | 0| 0| o | 0.00 | 0.00 | 0.00 |
| MMCM | 0| 0| o | 0.00 | 0.00 | 0.00 |
| Unigque Control Sets | 1125 | 3482 | 8567 | 1.55 | 3.89 | 9.57 |
e oo tomm e o o oo tomm e +

2-3: FIAERBREPHISIRET

R B RAM F1 DSP 4H4r it 2 SLR Pblock, MM KRR E BN FEZ (55 SLR AL A7 %, Hldn, — sk
MR —4E RAM i, 3t RAM 7E 24 SLR LJEFF, X Fiif a0 T SEBLe PP ysc Sloat S8 A e, X228 SLR Z2iC 51K
TIPS S AN ER .

AR AL B EUH P 1/0 4 IP 5 SLR 485, it GT. ILKN. PCle, L& CMAC & HI e F M os e DImi s, &R
B
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o NARRIEEE AL E SRR, Mg SRR S % SLR WAL IR,

o RSB HBLOBILS IP AT — SLR P, WNJGVESEIL, A TT LU VR N K 28 25 A7 285k AT R 2 B R E
T, MIMFEIZ R SLR ZZIL AR IL F IR 5 B v 5 % o

o WRSSHIB AR T A — SLR Mo BT AR EAEE S O 2 E S OIRK L, RS E A A AR B A iR S S
KA SLR ZZICHT SLR 43X

THEHZ R ZE SLRO HI— A7 O 75 20K 3 SLR1 FF A i85, 57628 P JGumiZE s — 1> AXI4-Lite I,
FAfiEe% IP 5 AXI4-Lite INFE IR 238 2 LR S, JLF$EME T B SLRO I SLR1 ) R {754

AXl4_slave

[

y
MIG_DDR3

SLRO

X15238-110515

2-4: SLRO HHIFEMEESIZEOIREN SLR1 ARV PiZEE

KT E S E%H SLR 3835C

HE R R AR JE LR 2t SLR I, 3 R A FUK E RIS RAR T P8, IR G B RS BRI I AT A 28 o &%)
TARFA T 250 MHz R RE R 2, B8 R B BCR A 220 3 MNAUKZI BLs —> SLR, 73 Jil4E SLR Tl & Al
Ui — A WPPEBEREI R L, BRI 2K T AN S BB RS I, BV R EOR AN K 2B B o

PLUREE R T vul90-2 B 3SIC I BmINE I . AR AN SLRO 22 R J5 #)—A Interlaken & B IT4E, F4 B & SLR2
BRI b, T RCA SR B R 2EA R ML ) R e R K R T AR A, 1% T ES 300 MHz BIR 7 ELR 2
FRRR.
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X15240-110415

2-5: FRRAMKEMABRHEIBEZIE SLR
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SR, VAN 7 FKZRIY BB 1 SLRO 2 SLR2 F) %8 A BETHREWE I R I PP o SXAEIR 8/ 1 G 1] 5 A ] K B 8 A 4 B
R, B R,

X15239-110415

2-6: ANINFRKERRA % 2R RO MR B 1255 SLR

Rw: A AXI Z 4745 slice IP BB 5 1l F Zhift /K 2k TP W8 SLR B8Rk BRI 7. Wi TMEZEE, 2K
O %3 mHR A SRR LB RE R

,-—

3 HBM #1711t

Virtex® UltraScale+™ HBM 284 7F AR T 24 F 4 b4 4 4 GB =05 SE 146 2% (HBM) HERR . 1Z 88418 SSI AR, @it f7
HARIEH 28 5 HBM HEARIH TS . AAiGants il 2 3 S R A 2 2. &4 Virtex UltraScale+ HBM #3F£L
H—/EHA 4 GB HBM Hids, M2 2 A4 8 GB () HBM., Z#sHic 84 T 5 HBM {5 1¥) 32 4 HBM
AXT . WEIFRIRME T RIGHT-HEThARE, i 32 A HBM AXT 2 1 iR (AT AaT— N5 o) — AN 4> HBM HEAR AT
I fE g At . X FhESES HBM HERR A1 (1) R IGEA B T-A5 R RN A 7 5 8i.
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8 X”_INX@ 25 REMRAMIFLAK

THEFTREIZS Virtex UltraScale+ vul3p #{-#H48 K Virtex UltraScale+ HBM vu37p 28, 7 vu37p #H, vul3p
PAFEABHIPIAS SLR HH HBM HER:  (vul3p 231+ #0 SLRO) F1—AM4r 32 4~ HBM AXI #11# SLR (vul3p #8445 i
SLR1) ##AR. vul3p Al vu37p #3-TRESHIPE S SLR & HIH

X21195-051419

2-7: vul3p 0 vu37p BIEE AL E
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’ ILKNE4
“a

Y

“u

<D

UltraFast & it 755536/

v

‘ HBM AXI

FE vu37p 24, SLRO B4 4 4> PCIEAC 3 5. 2 /AN ILKNE4 3% 25 BA K 32 > HBM AXI 4%, Virtex UltraScale+ HBM
SLRO #1114 A~ PCIEAC 3k p5 FLA SR, RUATE Vet N 0.72V I, "EAITRELESE ] PCle Gen3 x 16 A SEE7J5 finide 2% FH 7
TREEAE—FUE HIE (CCIX) P

x2Y2

PCIE4C

X21207-072018

[& 2-8: Virtex UltraScale+ HBM vu37p 22{4£4 SLRO

£/ HBM s3I BB EE &

% SIR BORKZ&LE EE =

Virtex UltraScale+ HBM Z£FH 1% SLR (/K265 FE R 3= 5 HAhA# A UltraScale F1 UltraScale+ SSI BRI f+A0 1A o
Hof T SST FEAR B — R, ES " KT8 E B2 SLR 280",

M SLR2 HRZER 2R IE 7] SLRO H HBM AXI #% I RS AR AL 75 /N B Z /KR A Re i e P B3R . X Virtex
UltraScale+ HBM #sf4-#E 47K O RIB TR, BRI X BIAMAUK BRI 75K, DA i %E . FIRE R 7 A SLR2
JZiE [ HBM AXI 22 1 SLR AL 7~ o

Bl FER DALk E SLR2 F1 SLR1 MIES4A 5 EAT1% H I HBM AXT £2 I fRFF I B X 5%, PABE G0 A o il 21

2R M AZhTIKE (BN AXT 274728 slice Ip) i HBM 43 CIFIFA] SLR 2 [A] 450 MHz B U 8. s 1 Ak sE
ZAEE, BEZM HE 3 mh ARk EEERE".
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X21196-071618

2-9: HBM KAERIHHIR (A) S&ERITHL (&)

SLRO AHYZEIRFXI

IE#RHLE L SLRO NI HBM AXT #: R HAWIZ 4R, REO8 P2 b k45 TR (QoR) Jh KR/ b A Ze g . T H&xt
HBM 234 SLRO #43 H— S48 Wit k% e R &

XF K2 HBM AXT 4 1% 1h, 7E SLRO FFF#MKIE HBM ZHa M BAAFI S AR, AT EIFHA Y9 HBM
AXT 322 D T 75 A B I

££ SLRO F{# ] MIG IP HJ B¢ &5 A7 T 88484 1/O BIBHIT ) HBM AXI 42 O35 ke it FE e Sk il . 248 MIG IP i, % )&
{5 F 7T SLR2 B SLR1 H1#) /0 %1,

NEYE R bR FE AT HBM AXT 32 D P EE A B, XSS ] RE S R L I ZE R 9% . O T Iefitfk HBM I TERE, 78
5 iR HBM HEH A [F] 1 25 2F it 8 FH 478 HBM AXT #2171,

SLRO A H PCIE4C I HBM AXI HIE& 12

7E4 ] HBM Al PCIEAC 34T A, 28R 38 I 29 SLRO v 32 HBM AXI 43 M iz ) PCIEAC ufi s, DASEI Rt
I QoR i KIRFEER /DA AN ZE . W FETR, XEHEOF LR RMuE 5552 PCIE4CE4_X0Y1 1
PCIE4CE4_X1Y1.
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2-10: EFHY PCIEAC 5 S L F Virtex UltraScale+ HBM vu37p 229 SLRO

rRPEIREAZES RS XEKME

k) PCB AR, 1555 LB BT FEA 3K«

o SFRLE P BOHEH 7RG S BEEK .

PR A 20 A2 e vy DA SR, 1T A2 38 AT 9 8] 6 Z00f DR AE SR I AR WU SR BE 2P R AR . ARG &
RPR, B BT DR A R

o OB RS T LURCE A R IEISOT R S R £ AT AR o
PRIt 2 T A K I DIRE A HCER , JFAE LB BT FE P 5 FE BX L 2K

sRr R REIRER 1R

SAFEORME A 2 A IR A AL . P AR AT R P HES o R 25 8 P PR BRI F B D B AN GT LU R TR
W EA IR R AR BT . ERCR RPN, wl i ] ez i 25 BUR G L S SMBUS Bk PMBUS 2583546
BRI IR S AR . KT RS/ R KITEANE S, TSR SRR T T T RAE SRR IR S5
MOER, (PCB BLiHER) [ 38].

ANFIEE SR AR AT R o XA T DAL AR BRI R A R AR, AR m Pk B B A5 5 98 %
(7 I 36 B A4 e 7 R 25 A 2

HFEIRT

MW, a3 fFELd 2 A RIENBL JHEA AR IIFER K.
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finl::)

TR AR IR R A BRI IR R . RSN TR, 2 P AR R e R A AR A L P AT SR B B R T AR (R A
R _ETEBIHUE BRI RE ), DA BRI AR 26 CHEAmiE B DL A ] i IR HE D

FEF A R, AR FB R 1)L, N BIRES 1 3 A L ra U 15 7

BThIhFE

JE SN hFE R T AR S I AR AL AN EC B R BT TR IO ThEE . ZThFeilm s R A i — Bt ), FrUAE T/ H AR, A~
i, AAREN IR E SR, ERZEIENT, —MNEEBTREIT TR E RS E S, AT EASsh. B2,
WFIFREEMRA KT, HAEHERTESEK, A D EIE IR A s B R, Xilink Power Estimator (XPE)
A AR E R . MRS H N Maximum i, XA BRI SR Sl e o AR FR R sh R, TR
EME. WESIHRR R, XPE & LA AR R EE.

FFHLTNFE

REPLIIRE  COLRR" Beih BB TIAE") ARG F 2 B0 B AR I RN AR o7 41 30355 21 B R AR AT ] P 3 35 3 i S A 14
ke

REBLDIFE BETHISAT I AR B O A B NS DI -
BTN
AITIRE OO BTSN TIRE") RASIHIEAT N HFE N BT DAt AIIDFEORERHLIIRE (S Thiie) LUK

BOEsh CRIFIESIIFD LRITIFe. 7 IhIIFERBN AR,  HARYE S A SR LR Bt A S S A R R A
I B R AR A —

A DRBIEE:UEZ SN PSEE

BRI H &2 4, HERRM S MINFE. X R R S A RS, TR T RERRE . AR, TES
B {Vivado Design Suite F1 /8 r: ThFEA M flm i) (UG907) [ 25] ik k.

HIRHELE HF I

TR AR IR DA T %, S BT AR B — e B AR A i . A B T RSO O o B it el
AT IR . IR TE 2SR, S (UltraScale 844 PCB i 1 5 F9) (UGS83) [ZHH 38] HhifIfEHx.

hFEREGE

HRNTE L R AR AR P4 S S 11 70 T 2 I 5 T I A A DA 1 S R 34 4w R A LB AR 7 2 RS o AR
1%, W2 (Vivado Design Suite FlFH8FE: IIFE/-HT ALY (UG907) [ 25] H i EE+%
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8 XILINX@ F2E: BEMRMBFEHHIL
R IhFE LB REIEITIAIE

MG E MBI, Wi T &7 T R R R ThEE . AITERS . W30 (Vivado Design Suite F 48RS ThiE
I AR (UG907) [Z18 25] th i sEdE.

e R ERE T, T LUM#H set operating conditions -design power budget <Power in Watts>
O Tel Ay A BT PR ThRE S ThHEE A AT thi . n SR8t DhFETIAE, B 8T8 F e T D REAE IE J7 2Bt 1 100

FIF Xilinx Power Estimator(XPE) I {THZEIBRINFES T

38 3 DT A BB L TR VO rE B AR . ARENVENS, 12 (Vivado Design Suite HI/ #51:  TIFES M Al AR
16) (UG907) [ 25] H sk .

L=

TE B A5 (R AR 2 IS B I 21 FPGA 384 ) A B A7 ik 25 O i A2

&R 8 FPGA it B Ul 5 /77 CMOS FE B 8147 (CCL) ', HULAD B B R AR e, HAERIR FPGA #34F L 5 #R A A1 E
B

FERIE FPGA e EI BE B 51,  EAT BT T AN AR 2 SR A7 s A A e B A o o0 ELIE mT AR A8 RE T
B, SR BEIR LA

< BAbEEE

- DSP ab#

o RS

< MAIFEBL(PO)

o BRI

BRI L S 2 FE L B T T, DAy A lC B AN T A

R RIVE R ECE R 48R (200 39], R TS M SCR KB E R A TN I/E S AR, PERE S oA L1
SRR S S B

BRI I

FE AR T A T, R BB — AR T R AR s A S| T AR G B AN B R TR . Biltn, #ER EEUE
iR JTAG #2005 i@, RIS O & E B B R S dntt.  JTAG DL Rems /6 & 2318 ID F834 DNA {5
B S n] i iz O 78 R B T B B S BRI A AR AR R T R

BEAh, 40 INIT_B A1 DONE Z8{5 5 %} FPGA FCE IR REE . INIT_BE5H LA WEE. ©H TR L ayinierse
&, FEREFEIBT CRC R R H . 8 R BE UG K LED Xz 28 A1 L+ s FH KoK INIT_B 5 DONE 15 5 & # % LED. i
Z:RIECE PR [0 39] $RAR B b B PEAR

JARL R AR (S0 53] WS XL HER S A B i 1o I IR LSRR AR B S AEAE AR R 5 A 42
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paggelEE:
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el FEA A

FERRIESAE /O B, MRIUn{TA5 R PCB LA K ¥t 52 Vivado® Design Suite i FIREAY S5, mlh Al AFFUA G0 . it
B4

o HMRNEITHIER

o TERIFH TS EL IP I Eklix e IP Il B

o XTFEERBIEE IP M EBGEEAThEE, NHEIEEH| RTL;
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placement_flexibility_wrapper_i

floorplanning_wrapper_i

DSP_i

DATA_IN
L I DSP I L
VALID_IN I Algorithm I VALID_OUT

attribute KEEP_HIERARCHY = “yes”

DATA_OUT

attribute SHREG_EXRACT = “no”
— X13500

3-1: AHHIERAKIEH
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TH .

. floorplanning wrapper i
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dout[0]_INST_0

W0 _a o e=L>dout[31:0]

LuT

AL 32 4N LUT, [l DSP48 it & N (AREG/BREG =0, MREG=0, PREG=1).
dn0_diy1_reg[0] din0_dly2_reg[0]
e
clk [ C
1= [ ) — dout0
rst [ CLR Q | gR _ [+
din0[15:0] > » D [29:0]
FOCE B[17:0] P[47:0] [
FDCE o >
din1_dly2_reg[0] DSPABEZ i
- ]
din1_dlyl_reg[0] & dout[31]_INST_0_i_1 i
—CE 0 1
Te ar  © e !
_ 1
ar ¢ : O
din1[15:0][>====== ¥ FOCE 5
FDCE FDCE

%1% (AREG/BREG=1,

MREG

=1,

3-2: HAFLEMPRKETHFRRER
R R, B R R A E S AR UK R A FIE B AL, ZRE I T LAAT LRI ] DSP48 A

PREG=1).

always @ (posedge clk or posedge rst) begin $

16'ho;
1&'hi;
16'ho;
1&'hi;
32'h0;

if {rst) kegin
din0_dlyl <=
din0 dly2 <=
dinl_dlyl <=
dinl dlyZ <=
dout <=

end else begin
din0_dlyl <=
din0 dly2 <=
dinl_dlyl <=
dinl dlyZ <=
dout <=

end

end
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din0;

din0_dlyl:

dinl;

dinl_dlyl:
din0_dly2 * dinl_dly2;

always B (posedge clk) begin
if (rst) begin

din0_dlyl
din0_dly2
dinl_dlyl
dinl_dly2
dout

<= 16"h0;
<= 16"h0;
<= 16"h0;
<= 16"h0;
<= 32'h0;

end else begin

din0_dlyl
din0_dly2
dinl_dlyl
dinl_dly2
dout

end

end

3-3: AFMSR LR SEMERARLEN
BT T A EIEIER AT DSPA8 W 774%, Bt VEREAI DIFERR L B e

china.xilinx.com

<= dind;

<= din0_dlyl;

<= dinl;

<= dinl_dlyl;

<= din0 dly2 * dinl dly2;
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W FTE, 9T M ABLAA K DSP JRIRRFIE, B I B4 7 T B MRS R A B[RS B ALK AR EE A

L=N/A, FO=06

dout_reg[31:0]

ST

rst[ SL=N /A, FO=96
SL=N /A, FO=96 din0_dly2_reg[15:0
din0_dlyl _regl15:0] in. dly2.regl15:01
9 ST ety o SL=N/A, FO=1
dk [ M'_ NIAFO=0, ¢ qUllstonia.Fo-1 SLeNJA, FO=1] Q :
dino[15:0]> SLNJAFO-1
RTL_REG_SYNC
RTL_REG_SYNC SL=N/A, FO=06|
- - Q
) ) d()uto_i SL=N/A, FO=1 D
in1 diyl reg[15:0] SL=NJA, FO -6 e O[31:0
_dlyl_| NIA, SL=NjA, FO-1
S ¥ dinl_dly2_reg[15:0] SL=N/A, FO=1 11[15:0] :
Aol o lsL=NJA, FO=1 seonja, ro-0s] KT
= = —NJA, FO= =NJA, FO=! _ _ RTL_MULT
din1[15:0]> SMATOLD @ | SL=bya, FO=1) e
RTL_REG_SYNC
- - RTL_REG_SYNC

[ 3-4: HHEMKESEFROFESR

(FIHERD

[SL=NJA FO=1

RTL_REG_SYNC

witelE

dout[31:0]

TEXANHEEH, DSP48 JiE W EA DSP FiBERI AT A /KL% 74 (AREG/BREG=1, MREG=1, PREG=1) i THEHT.

5 G B SEBLRA LT3 — S s B R AU A
o ERETIRMEAER

o FEAFROTEREAISEARADIFE

o BRI E AR

R, 55 AN S E i
Sk HER HOL S EAIRT HE =) 3

A ERRAARES L R AL, VRS AL B b R R A QU T OS54, TR VR, Bildn, N EEIR T =N
KRGS, BANFUKLHAER] 7 7P R A an Rk BE R R AL S AR R AR RIS BR W AR Ze e i AL 26 A,

S EARALRE C(rst HIZARIURD .

always@ (posedge clk or posedge rst)

CE O
clk

CE
clk

CLR
clk

begin
if(rst)
begin
//din_dlyl <= 16'b0;
//din_dly2 <= 16'b0;
dout <= 16'b0;
end
else
begin
din_dlyl == din;
din_dly2 <= din_dlyl; rst
dout <= din_dly2;
end
end

3-5: AEMFHIER

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 B BOE N F S (RDNESIRE 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, FRRBEVEFRDRPE 1f/else G50, N—EAAEMNPER (A 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

EHLGE R IEEHIERE/E LR E

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

LR FED R AR, SRS TS T H -control set opt threshold & JF R W B MBER, Hid
CE/R/S 5l I IO 236 QUEZ HRAE, BURAR T BME, @S D 51 RIm QIR Z e . BOARE:
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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: RITHIE

FEER T RTLAU, b global rst 80 int_rst ATLAE L fFds. BRINEOL T, P AW B2 48 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

f& T LLf# ] DIRECT_RESET JB K48 € B F AR EM 5 MR ES. Hlin, TEERT @ifr#H DIRECT_RESET
JEMACK global rst (55 &R A4 FORE/R 51, J4 int rst (S5 %EHRZH1 FDRE/D HE.

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

cond_mg_reglll

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

o

reg [1:0] conf_reg;

e L e e é
conf BUALLinst
) 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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& XILINX.

$3E: &itel

e

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.

module test

(

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

output reg [7:0] dout

|H

wire en_tmp;

reg [7:0] din_reg;
reg [9:0] en_reg;

=

assign en_tmp = &en_reg;
always@(posedge clk)
begin
en_reg == en;
din_reg == din;
if(en_tmp)
dout <= din_reg;
end
endmodule

B, &M (Vivado Design Suite I #i/: 454 (UG901) [

module test

(

input clk,

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

)i

wire en_tmp;

Critical Path

en_reg_reg[4]

FO=26],
FO=18

CE Fo=1

FO=1 Q

D
Fo=28lp

FDRE

FO=1

dout[7]_i_2

dout[7].i_1
o=ig
FO=1]
Fo=1f,
FO=1]|

FO=1

di

FO=26|
FO=18|
FO=1|
FO=26
—R

3-11: EHESRTHISIE (fERE) MIERERER
PL R 79 S50 0AR] 4 135 41 A R0 VE PR32 4 50K e BB AR i BIIR Bk A . OB B AR BT 2 NBRZ K D 51 .
&I LS EXTRACT_ENABLE JEVEE B N " no kS IR IR 458 . 75 1 il 58 2 ¢ EXTRACT_ENABLE J& P 1115

output reg [7:0] dout

reg [7:0] din_reg;

reg [9:0] en_reqg;
(* KEEP = "true"

assign en_tmp = &en_reg;

*) reg [7:0] dout_nxt;

always@*
begin

if(en_tmp)

end

dout_nxt = dout;

dout_nxt = din_reqg;

always@ (posedge clk)

begin
en_reg == en;

din_reg == din;
dout == dout_nxt;
end
endmodule

en_reg_reg(8)

FO=26]

21

=Z W

19].

11

=14
Fo-1) .

dout_reg[0]

LUTGE

n_reg_reg[0]

D

C
CE

FO=1
Q

FDR

E

Critical Path

& 3-12: HFEHRHESIMMIGRFBEER (BIEEERED

UltraFast & it 755536/
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hC _ ) dout_reg[0]
FO=26| . douﬂt_nxt_mferred_|_9 - 9
£0-1 Q! -l dout_nxt_inferred_i_8 —
- F0=1) ) 0205 FO=26
FO=26
R FO=1 FO=8 FO=6 f0-1 £0-1
=12 1 0 D
FDRE Fﬂ—i i3 FO.—E 2 FO=26
e fo-lj3
Fols [uT4 N
LUT6
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8 XILINX@ FIE: RIOIE

= S 1EH IS

- RARBHRIEHRE2RELL.

< BRFRPEHIES.

o DREFRSBP. fEREAZALAE SR —BL.

o PR BELLANEALgAD B [F] — FF AR T

« WMRWEFERDEALL, NFLERDEMKTBREFFD

ZIEHERTRIER

T AR B 28 I S B8 AF BEUR b 5% ) SR P BT X A rh B ORBE R . AR ANIZ R el o IR e AE X LT D fgs
ATGRASIN BT A] BEACH S O DR T AR A, AR R R S AR AT TR R R il R

I THT A SEAGHS AR B S R A 1 B USRS S (e A Bl T SR A et TR R

o OPRTIUALRIINE S WIENIRE, — B A EE, o B AL I — A LUT  (E) 8 25 8 KA N )
8 NN AF s A IRECLE ) o 72 = EAR NI BT — M IE RS I EE SR 5 53— AME BAE LAV 2 77 88 15 00 AR
ek, BE=AAEMAEAE—A LUT (BD 8 7. 8 fi7. 8 fiAHMIM A 8 AN arfraS fAH G AL 5D .

AR AR — R LA BRI, AT AR BRSO I e B A A7 A DL SEIL = BRI, TR 2525 ) o5 3080

o —fRIREE VTR DSP B, f75EARJE 18x25 (FE UltraScale #3442k 18x27) KI5 Bt B B84 DSP He, 47
A IR 1 36 n] WL B — AN BA L) DSP B, DSP BN A K 6L R

&Y HEWT ) DSP b R ER K ik, RER8 BB SR A RE A BRAR Th#E . TERR TeIL IR, B ST =2
TRIK AT SEILR AR B STy AR T BN 4E (clock-to-out) FNTHERHE . KR IIR/K AL (—BkFEL) TlhE
38 I R, X Se R TR, B DSP IR K £ A AR R RIS BRI
o IRIEN 16 friEE IR AP SRL BT LML B —AS LUT, Wik 32 AR SRL AT DA 21— LUT .,
o XHHZRESIE EIbRE MUX L0 EI R
4 3% 1 ) MUX (4-to-1 MUX) AJ SEERAEBAAS LUT 1, 72— NEHE,

8 % 1 ) MUX (8-to-1 MUX) AJ SEIRZE AN LUT F1—A> MUXF7 B4Eh, Sehr EATSR R —ANi8 % (LUT)
2.

16 i% 1 ) MUX (16-to-1 MUX) A SZILZE YA LUT & —A> MUXF7 #1 MUXF8 244 &, Sehr ik Rpede
—AMBH (LUT) 2.

HE LUT. MUXF7 Fl MUXF8 414 7E[F— CLB/slice £5# 7, FeAMIZH A MEiBRAK. KX B2l & ar Ao & R T — AN Z
B|E. THRX AT EFh SRR, WEhTEEhER Mgz, wE SRR M%E.

XEFZAM S, B e W e A ME KA RN, giar B THH AT RESE LAY LUT S AniZie =4k
B ok, 6 MEAANUURRAL T E-NZEE. Hig ENEHZE T VSR Z X 36 MaA . (HSbr EANE
BIZmZREEEL 20 Ma . —BORUIIRMALEN L, ZHERE R, MAFER LUT MZEZHELS .

ﬁ BN AR BT AR DO A BT R s AR N s A, AT A B e A . XA i S AR
PRl St fE rp S R BRI BT R A AR L, S RE SR BB 45 R
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& XILINX.

HEKT RAM %1 ROM

AT LA 2 R0 2% 52 RAM FI ROM. BR800 %5 B R A FIAE .

. el
st
i TR b
6T SR B
AR CR
Bk 17 7
R

ANREVE 1 BT AT A ) RAM i &
A REFELE AN HAR (1 45

$FIE: BiH0E

T HEWT—RBRE A RAF ISR, DI VCR LT3, BRARA SR E IO Mg, B0 A S RAEERE . LAz

RABINAE EAS AT . WRAAEZMIER, ZERE T Tk,

FEAENT RAM I, 28 R BEWAE M Vivado TR AR AL HDL itk naisoprik, (570 A% RAM ks

AR, g AEH . 5S R Vivado Design Suite HDL #4R".

o RRBABYULTE (XPM)
-
AT R B R IR
B 2t
SRR R I
AT QoR

A
NS H XPM & I3

XPM S 3T AN BEAS DS 1] 5 AR (SRR 2 (1. PRIE, AT AT BLERAIE QoR, I H AT BASCHRE PR EHEWTBEA I DI RE «

ARAEHEWT A SRR DO RERT, 3% R B WEESH XPM.

FRE: UMH compile simlib BRI EFENR, XPM XEINHPE. WF JMEELZEE, WS (Vivado Design

Suite I 4RF: EHIT ) (UG900) [ZH 15].
o HESZHIL RAM JRIE
8
XSS 7T A e AR
BE V7 I HRL % 0T B
A

AR AT A AR 1 22
IIREFI R TU K E B, e UFR AR
o IP HPEMEIP
et
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8 XILINX@ FIE: RIOIE

PERFH % AL — M R BT AR AL 45
s I
R

AR AT AZ AR 22
i B P

SCIY RAM B RIZE BRI REEI =

UltraFast & it 755536/

LR AW ARG T, T EEEIE T SRR I RE A R R -

fi & L /& 3 A X RAM

RAM 1] LLFEL AT RAM B 20 A1 2 RAM (1 LUT PSEBL. AR KRS SR BRI 3%, [RINE & 7™ S 2 ma
REMIZHAE -

— MR RAM TSR AR B 2 1 T Al . I8 64 PLIRE HIAAE SR BR8] — M SEBLAE LUTRAM A, AR AR
i 32 SrRI MRS NS LUT 19 2 Ar, IREISE] 64 AL AEEAS LUT 19 1 47. 3R T KK RAM AR AT FH B A
g TR, WalsZilfE LUTRAM i,

IRPEHE 256 A B a3 K5 51— RS LR DRAZ e o B8R I8 FPGA S RENS 5035t LA 2 i 96 FE R FE2H 5 WS 02K
Meglo FP G ZEAGRIZ SO E, A RE T AR AR Hh S RUSEAT il 4 I 51 75 W BT ) B RAME (K850 5 454

A5 6 L K 2 P A A

i PEREBETH EERAE A e DR e A A7 8%, () INTIE e WOYT A BeTH R LA F i b 25 A s o X AT LR AR AL TR RAM fDI B
A e SIAMEINES AN TS A LFAL, RO S RAM FAEE8R L, slice %t %5 7745 B AR IN Bl
PP o SEPTS AR A7 &5 (0 U SE Dy 3. FEHEWTIXLE 2y A28, e AR LA RAM [EF1 (K77 A7 AE TR A R 42 b
XREE T T RR L RAM fin th 5 4743 5 F 2 JELE

8 YA N URK 2R 357
2 RAM SRR MG BIVF 2 SRR, S ATRT S A 24 R R X 3R] e S BOAk AN 4% ] 242 FXO 1 i i)

F SRR X B AE 5 2 S5 A RAM ZHT VR N — AN EAN K & A7 & O Tk — R AR I R, S LR AR A
phys_opt design KA LA AR TP 2R NN B 5 5
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& XILINX.

SFF1ER RAM i H 5 77 85 HERR

DRI R Wi DR HEWT (K R BT B 759, P AR BRI, A7l Al ) 35 A2 R A0 AE SN IR G HEWT o A7 W RS DL 2 HHE I

e RAM faith Zrfr s . 5 — AR AER BRI A A AR, B8 AN UL A AE SRR A R b ERTN PR
HUREAEFH 3 1 RAM. 1R BB

$F3I3E: BiH0E

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[B:O]I > RA1[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: EHFIIZIMEFFIRE RAM SR TR RAM ¥t F F 2R A0 HERT

addra_r_reg[9:0]

clk D c ram_data_reg[15:0]
addra[9:0] D—l D h h
¢ Q [ doutviisio)
RTL_REG RAM_reg b
WCLK Lﬁ
wea [ > WE2
RAL[9:0] RO1[15:0]
WA2[9:0)
dina[15:0] > WD2[15:0]
RTL_RAM

£ 3-14: 7EMbAEE 8B ART 2 ATA) RAM A1
5 41 0 2 i 5 T BT 460t 5 17 52 04
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& XILINX.

$FIE: BiH0E

REERBES FRELANZEL
S AT B b RAM R, 5K 517Gl 28 B 70 ) Bt L0605 HH A0 1o SAE R BT AT T UM

addr_reg_reg[9.0]

ek - 0m
addr(9:0] > —
RTLREG AAMreg
et doutd_req[31:0]
o _— dout[31:0]_OBUF inst
WED -1 2 Q- 1'-'- FO=2 I~ O FO-1
“obpaigel  RoU3LoNEL dout_reg[31:0] == — = Ldeul[j] 0
o rom107] . — QBUF
din(31:0/ 2 0] =S q —_— dout0[3 1:0]_OBUF_inst
RTL_RAM I e e
RTL_REG doutoo_i L= L doutoz o)
dino[15:0] > Lt OIE0L "0 31 0) ro doutlreg 3101 OBUF
din1[15:0] > o 11 50, FO-107 dout1[3 1:0]_OBUF_inst
RTL_MULT | FOmizlp £0s1 0 0 70mL > doutl[31:0]
din2[31:0] > —
dout10_i | — OBUF
samsepiingl WO romsz SLREC
bk epucion ano

3-15: ZERHFTIEIR RAM HilH & 77 2R HERT

REMI/ERBESFFE LNEMNRES

AR ERAFERFES] . A RAM [t il LRV R AL, AL AUR[RPE R, DUERR i Ar A7 as 4T 2 RAM JE50H
b ALK A A SR AWy RAM BT, Bb4h, HrlifES RaeEhh 0.

By OR RAM G 27 4745 ) T B HE D7 110 15238 S s o o

addr_reg_reg[9:0]

clke[» e ollffze=t
addr[2:0]> 22l
—
rst [ e I RAM._reg 32
FO=23| ek dout_reg(31:0]
—_— soos3| CLR dout[31:0]_0BUF_ inst
we [ ez i Fam1 FOm1 [~ O FO=1 .
Bllparjo0] ROz L £0=11, Q > dout(31:0]
F=2
— WAZ[D:0] DBUF
din[31:0]> WD2[31:0] RTL_REG_ASYNC
RTL_RAM
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8 XILINX@ FIE: RIOIE

KEFERTHRIGEN

TSR A7 A B, E NHEPRBIF, BT IERS T B AR S0 E, FrlZEEA R EI 74T a3
Ht RAM 1, &5 5L e R VR i H A A B OB RAM (DOA_REG Al DOB_REG # & 0" »

addr_reg_reg[9:0]
clk [ FO=43
dd >
addr_en 1 L] o 1 Lis) dout_reg[31:0]
addr_reg0_i JﬁD FO=43 dout[31:0]_OBUF _inst
FO=111 FO=1  Fo=1I[~._ O FO=1 .
Q [Crdout[31:0
F0-3 10[9:0 RlEnl . RAM_reg ol 3 out[31:0]

RTL_REG
RTL_ADD O3] e OBUF
we[ > FO=1hvey RTL_REG
Sipal(s:0] RO LOJE=E
Eiwar(s:0)
din[31:01 f=lwni(31:0]
RTL_RAM

3-17: WERM REARBEFESRNREEEEE

B SRS R] UltraRAM R

UltraRAM S&—A™ 4Kx72 IWAFEL, HAA D, HHRAR B, HRIETER L UltraScale+™ #8fF . 7EiX L
2RPER, BT H RAM B 4b, BAFE UltraRAM,

UltraRAM R BLAE S (R BE T RS DAR J5v

o IREELEAHKAMEWT UltraRAM, @I 7E HDL N AR EiEE ram style = "ultra" @i
o filfk3E R B XPM_MEMORY JEiE,
« {4k UltraRAM UNISIM J5iiE

LU AR 7R B s T XPM AE B4k, JEAE HDL 8 S AR R4t R EoRIZ 4 MEMORY PRIMITIVE Al
READ LATENCY /&K /7l HERT A UltraRAM () P RE I DS S 4

« MEMORY PRIMITIVE = "ultra" #&@E W RN UltraRAM.
«  READ_LATENCY & APl e th EAPE IR &L a7 de B & .

BN 2 e BIRC B AT x P 2> UltraRAM BLon 4 s UltraRAM FERE .

FETREE, AT LMER A a2 SRR . URAM Fm FER A AT ERINBIE Y 8, JF BT LA Al s % CASCADE_HEIGHT
BEATFE .
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& XILINX.

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

$FIE: BiH0E

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

« Z5 UltraRAM FEFEAEEES b A HT A BEREPFRIR,  DLRGERR A — L k2 . A RE R EBMTUK A B RFF1E
Ao IXJEIE I IS O I RAEWTH . Vivado 2R 5 EoKX Lo 27 A7 45 H 3 3 H] UltraRAM .

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, IR\ URAM. D 72 UltraRAM FIVERE,  SAZAEZUBCHE - R In s £ /O
IKERFFAFA o X I 1 5 U S B S

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

19] R

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 408 1 R IR AR SR L BE R I Pt i 4505
Fo B A A28, BRARZ IR R B T 8 1 s J2 a0 S 5 At A B i 0 L L 3 T LA I X RE 1) 3 A7 85
%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) [ 19].

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-pbit register

WA MBI Verilog Zid S 1:

reg registerl 1'b0; // specifying regsiterl to start as a zero
reg register?2 1'bl; // specifying register2 to start as a one
reg [3:0] register3 = 4’b1011; //specifying INIT value for 4-bit register

TP VIAIRTS Verilog S i 2:
P HNET LAE Verilog A8 initial ARH:
reg [3:0] register3;
initial begin
register3= 4'b1011;
end

FI i S B HERR R BT AL

FER BV ER] RTL R IR B, SR A 2R G T BAACACD ML 2] FPGA #3F iy el FT SR L. HEWHS 2 132 44
R AR AT Rk, I T2 TRES, USSmRE TR, St ARBEREN . SHEHY
e, DAL RN P 1 % A A7 A IR R IZ AR AR IR

SETIAERMIL
FETEM AR eI 2 Ja , EBRARAE F R TRA K Hm . AR A 18 2R B A E BT, 2R

B LRIk B RTLARR R ALK o ISR G TR — B SR AE T IR LS T 2 [ %A, (Ha i
e TR L BT B AT
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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]

@ Bill: 7445 M report_high fanout nets Tcl A4S e 4 . BEARRLHE N SCBUERE, J6mT DL Ml
e o) 24 B O SO

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 AR S A B A it — 2B e Ak o

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

TH2) I AF A T R B I B (5 55 o W RAE IR S %5 77 48% LS ASYNC_REG J& il 236 pl T B e ik = il 5 77
Ao SR [RD D BE A A R L SO U R AR AR I R R, MRS ASYNC_REG 293K R A B 2 Ja iR Ao
IR

TR P ARSI B B R R

*3-1: 7 RIIPFMHRESRMBELIER

= FRH > 5000 B > 200 fFE > 100
FBHE AEAREGEE | ANEH A3
" e
%7
1 F) 125 MHz

R RN RN T 13

0

WRBE AT GNP, WA | SR ZERENT 6 | A

) 250 ks 75 2 0t 1/ OB | A, CHRBDERR SR 2

B R

KSR R, | SO f R A R | B Uk 2k
5 B TN
AF 250 MHz B AHRA.  (IKBhER A5

PR MR . )

B WA P $Eon & e S S PR BT RE, S5 e A g
O opt_design -hier fanout limit. place design Ml phys opt design ZFSEHL T R KT & H .

P UEHIAAARE, NRABGIN Har 4, #lll <original name> a, <original name> b &, DMEHEIAEE
O fiE SRR, AT SE 5 T6F RTL ARG HEAT 4EH

MK EEE

MR THERE R IR XA 2 AN BB K AR B AT REAT HBrH S, IR LB 2N B L. XA
DA SE R R LT 8932 B O AT, SRk B Rt i o JU1 A0 2 o 50t 7 e B ) H

HI T FPGA S3fF i KB A7 &, BN TAA A NOTAIE BB HE AR M. (R, BRI, it
BT AR AT R IRIE R, DA R PTAS INA BR AR I S

E L SS| 3Rk
FEX L SLR 1 A0 (K B M B 27 17 S8 IR B AT VI, 0 ZFE HDL AXRS stk E RO K 2, ]I 7E 252 o LA

Pt BORE R LIRS 17 1758 LUT (SRL) HEWERIIUE SO AL TAER 2 RATEL G185 SLR 3T MIBHEE G Lo DX
RAZHAH N L3 24 18 Pblock A LIS SLR 1A 3R A MR E .

TS Bk gk

TG 0 AN A i I 5 FER K 2 AT DA RRAR AN P WS SR e P o 2 B B BN g R BR AR VR IR /K 28 % 2 o Pl B e S S 22
Fto XFEAELMNIIE ST RE 7 B0 A8 A QR EAT AR (1 B e -

FEVCU ARV B 5 Ao 0K 8 A M A A T BAOKR BE BTN FPUe i, SEBLISATIN []) (IR e [ U B 5 3 it ) A
WAFIIRE (R TR o

e EHERIZE
TERHES B IAT OB, R R EAEHERT I B . ARV IR GRS, IR T
£ PN PN
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8 XILINX@ FIE: RIOIE

B, #FERESLSMEMAGE SR E R H R

o HAARRE] AR T B E (clock-to-out) SEAE BUK B T EOR K H
B, A A AR RAM B IEHRUK A6 I AR

o SRR T ER AL
B — AN B R — 2RO P A2, R BE S EERUK 2R KB e s AT

o EHERA XOR Bf #1124

KI XOR MHUE T HA 2GR KBNS RN m il R, WKL R BRI Fe ¥, T XS BTk FL B R ThFE ™
AR RS

B, B RS2 T A1 PR ER R A -

o UM AR AR IR B R A I TR
< RFIUNERARIIZELE,
o AR A SRR RAT LR
L & eiof: R e 2zt avalin 18

— D a > — — —»
g " N .
— Lot LT LUt LT » D Q
— — —» —»
—» —»

Slow_Clock
X13429

& 3-20: {FRRKERIRIRIERE

TR AR S5 18 3-20 IR B TR A S BB AR SO TARIRI slice FH, I A2 A A 2 (0 AR
Xt clock-to-out SEIR . BI%F — MEHPENZIRIEIR . — M LIER A H 13t A7 77 45 AN [ BR Ao AR 7
T KA B R GE B R AT B W v TR K ER AL 2 A

Y
o
o
Y
o
)

Y
o
s)

LUT LUT LUT LUT

REE.
Piyy
Piyy
Piyy

Fast_Clock
X13430

3-21: RKEWERRIERE
HERBEE AL

TR EAR AT LA R A 2 3 AR, R BN AR, JF AR LB A2 2 A I NP A7 45 20, FRAR M1 4y
BEMRKERZ -
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8 XILINX@ FIE: RIOIE

L W B H BEUK LR, TN 7Bl AR AN A (BN I B AL b AR R R . T DU
report design analysis Tcl @45 -logic level distribution EFNRHE G EPHMIBEL >,

O R Wk HriR s Ie R BoR BoA TR R AR, 0T DU X S B A i AR i AT iR U A B

THRHE

EOE A INAUK RGO B SE, T RAZ PRI B2 B B AR T AR B 42 . BRI BRIE SRR, X 1
5 P ) f e 2 A0 2 A 4 B R PR B

Bn, WREE 128 MEIERE, 2 S Ees, HHEHFES DEMMKNGE, WA LUEN 3 N Eesdl: 3x128 = 384
bk 2%, B, 0D AR e R I B AT Re R R 45 . (I 5 2088 LU B 7 2 SR 5 1 B0 R 42 Ak A 2R I e A5
5, BETAH R b g5 ] 22 ) HA B AR ) R Ab

AR MORBIOOE TR B, BN, AR B R s AR A 2 1B S LR . IR 2 MR TR

@ Eil: FPGA it LUT: FFLLA 1 1. BAEELL FFRBRIPES I OCEEAT QR T, ORI A 455 7%
PEIF H Al LR QoR,

ARk SR EE AN SRL £

I RAFTEIR P 5 A7 3K R, RO RATRE 2 0 27 A B U 7E SRL vhv,  DAIBE S 5 A7 A5 FI AR I R30I B, 9 2R
KL T 32 MBHRTE L) SRR 9 Doy frds, i 32x9 = 288 INarfrds. KiAH I A S5 kIS B SRL
i 32 /> SRL. A~ SRL #3445 5'b01000 s 511 (A4A3A2ATA0), PASEIL 9 ZLiRME .

FELRE WA HEWT SRL A 2R 5%, BT

+ SRL
+ REG->SRL
+ SRL->REG

*+ REG->SRL-> REG

T AT LM RTLARFDH 1) srl_ style JEMEGIEIXELEEN, Q1R FiR:

. (* srl style = “srl” ¥*)

. (* srl style = “reg srl” *)

. (* srl style = “srl reg” *)

. (* srl style = “reg srl reg” *)

LI B AE BRI 2R B Bl P AN R (i e/ AT FE (5 5 . R 2 AE 9 IRBERUK G T BT R B, 3
E%%i@%ﬁ%z, SRS\ PR . SERIXREE, TR UK K A %5 745, [0y SRLFEA — 1M

FF->FF->FF (reset) -> FF->FF (reset)->FF->FF->FF (reset) ->FF
FIF SRL b -
o HREREA AT RUOKL RN .
. SR BHMTEESAL
o E—AMulUkER PAERHEA (Elhn, ERUKGME —REiE—20 .
e N BRI KL

PR BRI B, KZRIRUKE TR SEORMR RIS R Flin, A ERRK LGN T fid 5 2 A 26 V2 I8 3R,
AR RA A, IXR] BE PR A R A A 2 %
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8 XILINX@ FIE: RIOIE

SRR WRATVEZ AT O/1 BERSIMNHR, WH DB (AT RX AR -
ERMKEERIRE

BT HARZEN, AR IRKE, THEE (bt RAM 1 DSP) A[7E 500 MHz PARY b RSEEE TAE. X F
R, 38R B AR L b K BT A K

Bk E&E REE
1 LA BETE AR I SR AN SR 17 38, DRV 2 S BRI L1 L OIS
EBNRKEARA TR AXI FFES slice

AXI Zrf7 s slice IP A% I # F T FE A7 fif 4 WS 0 A% i AXT 3% 1 2[RI IR K 2 2 77 4, LAFE BN FRiesite xR

asfh, Glan SSI s, W TiR I MR MK LR, BN T I BEBR i 23 47 28 A1) FH 23 A0 RTINS S — K Bk . 1)
IR Eeddi N5 FE 2 Vivado i Jm S 4R AL B = i R g 1, S rT LY AXT & A7 4% slice IP #48 F E Zhifi Kk s AL DI g .

JEFHBEThRERT, RRRAOVIERER G B (FEAR R FLRIB BOAD 4 R A = 8 B B 8] AR ST I FR A &R0 SLR BE S5 A JF:

A SRR KRB B /N FIFO SN AE, {5 AXT % 1745 slice IP BZDKE R & AXT 2T 0.

TR LUE TP BC B A S b S A IThBE . K 277748 slice &1 (REG_*) #¢ & A "Multi SLR Crossing”. It4h, ¥ %% SLR
T A A I IR I K R Al NI T B O L LR F BBk 2. FERIER T — ANl

Customize IP o) &
AXI Register Slice (2.1) ‘
@ Documentation IP Location C Switch to Defaults
) Show disabled ports Settings SLR Crossings | Advanced Settings

Component Name |axi_register_slice_0|

FROTOCOL AX14 v
READ_WRITE Mode READ WRITE v
Address Width 32 (1-84]
Data Width 32 v
1D width 0 v

User signal widths

AWUSER Wicth |0 0 - 1024)
IZ’+ 5 AXI | ARUSER Width © 0 -1024]
aclk M_AX WUSER Width |0 [0 -1024]
RUSER Width 0 [0 - 1024]

aresetn
BUSER Width 0 ) -1024]

Register Slice Options

REG_AwW Multi SLR Crossing  ~
REG_AR Multi SLR Crossing  +
REG_W Multi SLR Crossing
REG_R Multi SLR Crossing v
REG_B Multi SLR Crossing  w
Use timing-driven pipeline insertion for all Multi-SLR channels | 1 vl
<
OK ‘ [ Cancel

3-22: BRABIMRKEINEERRE) AXI F 1588 slice IPIRE
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8 XILINX@ FIE: RIOIE

EEHIEO LFEREsRKE
H K H AR T AXT B 1745 slice IP. I mT DUEH T 3R A SR i@ P il e il 82 0 B E 2hink 4k, X ak s
£ RTL 852
#*32: WIERRSEHIEREN
BHRAR POE S WAL E| ik

AUTOPIPELINE_MODULE RS A /R NEEASTZ P TR H 4% ST gl
MRS 8] FEBLH R 2 R P B B3l
TR BN, 25Ul a4
AUTOPIPELINE_GROUP ) 2% TR (X3R5 SRS A SRR R4, KEE S0

2 WSO () $0EE 1 B Sl 4 A\ K 2 fid
o

AUTOPIPELINE_INCLUDE FAEH (KRG 1 € B2 AUTOPIPELINE_LIMIT Hf 2264
(¥ 53— AUTOPIPELINE_GROUP [fJ 4 #x

AUTOPIPELINE_LIMIT 0 < B <=24 S SCRIRALIN) B Bl ALK L& i e 25 1) 5
PN

J& T [F— AUTOPIPELINE_GROUP KT M4 L EEM RS 5 LIl A RS E MK L A8 . U B4t T 2ih
EFSE

o  tn% AUTOPIPELINE_GROUP A %% AUTOPIPELINE_INCLUDE 4, N4 A\ %] AUTOPIPELINE_GROUP Hr )it 7k £k 2%
HFiA-T 0 F1 AUTOPIPELINE_LIMIT Z [f],

- 5 AUTOPIPELINE_GROUP %% AUTOPIPELINE_INCLUDE %41, 4 A %] AUTOPIPELINE_GROUP 5
AUTOPIPELINE_INCLUDE )37tk £k 2 550 S A6 54T 0 Al AUTOPIPELINE_LIMIT 2 [f] .

M HELE RTL (¥ %7 7785 14 € AUTOPIPELINE_GROUP. AUTOPIPELINE_LIMIT il AUTOPIPELINE_INCLUDE g P,
Vivado T.H 2 [ 2Rt 1% 22 g 1 £ i 81 12 422 2 47 A 4 HH A R0 4«

NSEBEE QoR, FE R VR LLUF J5i:

« K5 AUTOPIPELINE_* J& 14 N H %A I8t g A EALEH1E 5 151728

o ONERDOREmEEA R RS, IR A E R AT ER AN F ) USER_SLR_Assignment 32 B & — . 54778 77
i sLR<n>. BAGJRLAIH G T Vivado A1 J5 as R I 7 2ok UL Ar A7 s 2 sh BUAN K SLR, LA QoR. i,
R hierA ZRAU TS, 1 hierB B& Hirdyf7as, WRATRMEL T2

set property USER SLR ASSIGNMENT apSrcGrpA [get cells hierA]
set property USER SLR ASSIGNMENT apDstGrpB [get cells hierB]

ﬁ BERR: HEUKLDIRERR 7RI SE . (K, 620 PR D REET X A€ ) AUTOPIPELINE_LIMIT Vi il {845 IE#f
ISR AR TR, WA NS 2 a2, N FIFO,  HL.&% BAT W IR R SR B A Z 0k 8dE . Vivado
TR T Z R K IE T

AR NSRRI QoR 45 R, WAUERAT N B sl AZ 1A A7 s L E A Sk LR .
TEER T WTE AXT ZAE 3% slice RTL H i H B i /K 2@ 1 .

UltraFast &1t 7554167 59
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=59

& XILINX.

(* autopipeline_group="fwd",autopipeline_limit=24,autopipeline_include="resp"

(* autopipeline_group="resp" *)

(* autopipeline_group="

wd" , autopipeline_limit=24,autopipeline_include="resp"

* )

*) reg

reg
reg
reg
reg [C_DATA_WIDTH-1:0]
reg [C_DATA_WIDTH-1:8]

F3E:

s_handshake_pipe
m_handshake_gq
m_ready_pipe
s_ready i
s_payload_pipe;
m_payload_q;

wire
wire

m_valid i;
pop;

witelE

3-23:

BhiRkek RTL B 14 ARG

NHEFZAR RN T AXI FAEE slice (0> AXLIEIE, 1% AXI F 174 slice HA WA H 3h/K L& PEARiC 4% .

UltraFast &1t J5 5$6R
UG949 (v2019.1) 20194 6 H 26 H

AXI Master
A
READY VALID PAYLOAD
AXI Register Slice IP
(one AXI channel shown)
[ -
| AUTOPIPELINE_MODULE=1 USER_SLR_ASSIGNMENT=usrSlave
S
\
| s_ready I s_handshake | | s_payload
A
R ] e 3
| : 1| AUTOPIPELINE_GROUP="fwd” :
| AUTOPIPELINE_GROUP="resp" 1 : AUTOPIPELINE_LIMIT=24 )
: 1 |, AUTOPIPELINE_INCLUDE="resp” 1
1 H [ 1
———————————————————————————— t-——-——-——-————-——-——-——-————---—'
\ Y
m_ready m_handshake | | m_payload
USER_SLR_ASSIGNMENT=usrMaster v
PUSH
FIFO
32-deep (fixed)
POP EMPTY
A |
READY VALID PAYLOAD
A\ A

AXI Slave

3-24: BEIRKZIZEE
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8 XILINX® $3T: RITHIE

KWEBNRKESMER
PLNRAGAE place design MARRFRIF BT ENYE Vivado H S

o HT ASRUKLAE NS ERI N IR SRR 7O AR Z I BO

o DBEZRERMAME: REIR THARTUKE S 778 10 S BRI B sk H i Ees GRitibi oo/
M) .

TEEIR T E BRUK AR BN SERE IR R AR B

Phase 2.1 Floorplanning

Summary of Latency Increase due to Auto-Pipeline Insertion

| Module | Group | Limit | Actual | Include Group |
| design_l_i/group@/axi_register_slice G/inst/arl6.ar_auto | fwd | 24 | 9 | resp |
| design_l_i/group@/axi_register_slice G/inst/arl6.ar_auto | resp | -] 9 | |
| design_l_i/groupG/axi_register_slice G/inst/awl6.aw_auto | fwd | 24 | 9 | resp |
| design_1_i/group0/axi_register_slice G/inst/awl6.aw_auto | resp | - 9 | |
| design_1 i/groupO/axi_register_slice 0/inst/bl6.b_auto | fwd | 24 | 9 | resp |
| design_ 1 isgroupO/axi_register slice 0/inst/bl6.b_auto | resp | - 9 | |
| design_1 i/groupl/axi_register_slice O/inst/rl6.r_auto | fwd | 24 | S | resp |
| design_l_i/group@/axi_register_slice_0/sinst/rl6.r_auto | resp | - L |
| design_l_i/group@/axi_register_slice_0/inst/wl6.w_auto | fwd | 24 | 9 | resp |
3-25: BERKEANSFBFHEE T 2R n G
NEEIR TS ORI R KR B

Summary of Physical Synthesis Optimizations

| Optimization | Added Cells | Removed Cells | Optimized Cells/Nets | Dont Touch | Iterations | Elapsed |

| Auto Pipeline | 1582 | 0 | 10 | 68 | 1 | 00:00:01 |

| Total | 1582 | 0| 0 | 68 | 1 | 00:00:01 |

& 3-26: AT BEIRKENIIBERIETECAR
TARYEIE N IR KL TR AR R IX TS, WTHR:

<origCellName> psap and <origCellName> psap <N>

NEIEIR T A SLR2 # SLRO %1%, HH{E place design A B AN T I NRKERT B .

UltraFast &1t 7554167 61
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=61

8 X”_INX@ FI3E: R

[ 3-27: BaEfKEBAGTERREE
TEER 7 AL R AR [ R B .

& 3-28: BENfKEIA TR HILE

RANFENRBEHZ R

FETTDIFEI YA Ty AL HE

[ RS e IR 1R

X B o S A St D92 2 ANl B A 45 SRR PR A LR R AR O I BOR o 1145 B BB 452 L T [ 22 S0 0 B LE 4
P BRAR AR 5 IF A B 4k B4 4 -

IFEERAAL (power _opt_design) fg H a4 MRS TF RIS 112 455 (signal gating logic). ARTIALN AT,
PERAVHSRIETT &, AN FZ T RECA R, mH R8I ki

EIETHRERAK

B KRR N 32 1 19245 5 S B e R . i tn, /2 BRI A BRI i E AT 17142 bU P I B A R A5 S 4% A F R
HRET A TkE.

UltraFast &1t 7554167 62
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=62

8 XILINX@ FIE: RIOIE

£ & R FRIBT S ERES | A

200 IR Bl St 142 5 2 i 52 P LA i R R AR A B PS8 s by £ Y B, ISR & I B A O I b 3 B i 1o A
LUT s HIH & RPN o5 5 f 7T AL DIFE AN 7 B2 AN

U R E L SR SRR Case R
SRR ARSI . BEAA case B, AR 0SE- M- 75 ] iF-then-else) Hesk = 7Ei5 474

G EeTnutdy
if (regl)
val = reg inl;
else if (reg2)
val = reg in2;
else if (reg3)
val = reg in3;
else val = reg in4;
NRVERESL]|
(* parallel case *) casex ({regl, reg2, reg3})

1xx: val reg inl ;
Olx: wval reg in2 ;
001: val reg in3 ;
default: val = reg in4 ;

endcase

H &6 ks

T BE/THFEIR RAM FIZREL &
2R ARFT RN AFRC B DA E A BRI TR AR E W R ER AT DR MR, ThFEE A E IR & .

DAl 583 T 7 BAAE B A SEI S 1 75 SR IR R 454« %8 T+ UltraScale FSE s ficAS (f 8o, 458 mT LARR 14
CASCADE_HEIGHT J& A7 PE e/ DhFEHT L 1 RAM 12t [BYEIAVERMSHAE  (Vivado Design Suite A 748
ZEA) (UG901) ] 19] 4T T 4.

TEERTHTEREERE (8P 132K x 32 WA ERE.

module test
(
1 input clk,
+ input  we,
input  [14:0] addr,
input  [31:0] din,
output reg [31:0] dout

IZ2Kx1

32Kx1

(* ram_style = "block™, cascade height = 1 *)
32x + reg [31:0] mem [(2**15)-1:0];

reg [14:0] addr_reg;

32K %1 always @(posedge clk)
begin
addr_reg <= addr;
dout <= mem[addr_req];
iT (we)
W=1 D=15 mem [addr_reg] <= din;
end

endmodule
3-29: {1 32x1K F1 CASCADE_HEIGHT=1 SEERAY 32Kx32 A RTL RIAF T

BT RS, AR RAM —HAL TEREIRE O TRRXSIECE ) 1 HigFEE 2 Dhit.
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& XILINX.

TEER T REFTA B RAM F{RIhFER G .

1Kx32

1Kx32

32x

1Kx32

Ww=32 D=10

E3E.

module test

(

input clk,

inputT  We,

input  [14:0] addr,
input [31:0] din,
output reg [31:0] dout

(* ran_style = "block", cascade_height = 32 *
reg [31:0] mem [(2w-15)m—“_)_ HOF

reg [14:0] addr_reg;

always @(posedge clk)
begin
addr_reg <= addr;
dout <= mem[addr_reg];
i (we)
mem[addr_reg] <= din;
end

endmodule

[ 3-30: {#F 1Kx32 F1 CASCADE_HEIGHT=32 SCIRAY 32Kx32 B RTL LR

it ol

BRI RS, TR NN Rk EE— A RAM, RIS DIFEJLF . UltraScale #5415t RAM 47
BRI S AR AR, SRR SRR RIAE A 28, 7 Z— D LUERIE RAM JRE, SR A RER IR & .

R IR T AT BR A G I [F N SR AF DRI R S e, AN TR A MR AT AU

*| 8Kx4
: 4
i -
4@K e
8x i 8Kx4
32
7 Y
W=4 D=13

module test

(

input clk,

input  we,

input [14:0] addr,
input [31:0] din,
output reg [31:0] dout
)

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

always @(posedge clK)
begin
addr_reg <= addr;
dout <= mem[addr_req];
it (we)
mem[addr_reg] <= din;
end

endmodule

[& 3-31: {3 8Kx4 1 CASCADE_HEIGHT=4 SEIRAY 32Kx32 BY RTL FixF

FEAZSEI, BN —UGESE 8 ANk RAM, BT ABh S DR stk e mtE RE G5 h o (B A WD FESSHLF . SRS A
b, iZSS RS e T, GBS A U 4 B RAM, X S TEMRTHAESS 4 (10 R R 42 P 1) 32 AN RAM A ELST H

PRARERAT RN -
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& XILINX.

DAERNFHESERE, SURES T E

FEAT FH SR A7 A 280 B TAERS, 1477 LLZE RTL B8} RAM_DECOMP 28 @bk, it iR Tt R H Rk R THE. 24
RAM_DECOMP J&HE4l B FH B 474k S B 41 LI, A7t 28 8 2 i i B 58 58 () B RAM JRAB FES o S P she 5
fit, f&ATLA# A CASCADE_HEIGHT J& A1 RAM_DECOMP J& M RIsHI Bt . IXFhIT ik B 2 (it @il B4, HE
Bl b AN BGER R Ja P RO E RAM $0E, AT 35 B PR Th A

TENBIT FEERZE A 32x16K NAFBCE .

addr_reg_reg[13:0]
sa-1s

dk O seNrAFO-
addr{13:0) [— —_

c

dout_reg[31:0]

F3E:

din[31:0] —

ut_tmp0_reg[31:0]

RGN T @b«

ram decomp = "power"

cascade height

=4

3-32: 32x16K NEALE

5 16 1~ RAMB36E2 H W 171% T 577 it 47 43 i -

o FEARJEE 32x1K.

o ZRHE 4 ANHLRAM, LIAIZE 32x4K iR E .
o AANIFHTER AR 16K RN F .

dout_tmp1_reg(31:0]

=2 9
s

a-140
c
1

witelE

dout{31:0]

32
32x1K »  32x1K »  32x1K »  32x1K \
32
32x1K » 32x1K »  32x1K »  32x1K
32
——
32
32x1K > 32x1K > 32x1K > 32x1K
32x1K 32x1K 32x1K 32x1K 2
X > X L X > X /
4:1 MUX
X19283-050517
3-33: {#F CASCADE_HEIGHT #1 RAM_DECOMP [B 1 # 32x16K TREL B 1l 4 RV 254
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& XILINX.

% RTL ALK 45 5 7 ) 5 CASCADE_HEIGHT F1 RAM_DECOMP J@ i {#i A o

[P

module test

s

input  clk,

input  we,

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

(* ram_style = "block"™, ran_decomp = “power", cascade_height = 4 *) reg

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

FIE: ®WIHEE

[31:0] mem [(16%10243-1:0];

3-34: {#F CASCADE_HEIGHT #1 RAM_DECOMP [ %Ay 32x16K FITFEC & RTL XD

AR ram decomp = "power" [, FHEFH 16 4~ RAMB36E2 H N AFA 4% T 51|77 itk A7 43 i :

FEARRIE 32x1K,

ghlEk 8 MH RAM,  LLAIEE 32x8K il & .
2 DMIHAT AT B A 16K IR A+
H RN 221 MUX,  PLAE R B 503

0 1 6 7
32
32x1K > 32x1K [ 32x1K 32x1K
32
32
32x1K > 32x1IK [ 32x1K 32x1K
2:1 MUX

3-35: £/ RAM_DECOMP 144 32x16K MTFEL B £ A HIZ5H
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8 XILINX@ FIE: RIOIE

T %1 RTL ACHS G4A L) & RAM_DECOMP J& 14 ity 4 i .

module test

s

input  clk,

input  we,

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

* ram_style = “"block", ramn_decomp = “power™*) reg [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;

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

3-36: {#F RAM_DECOMP JZ1£H) 32x16K R TFECE RTL X3

R H A RAM_DECOMP J& i, B4 SPRIHFET MR 5 [FiH# H RAM_DECOMP Fl CASCADE_HEIGHT J& 44
L, FRNERRA— 1 RAM Gk, 518N 8 KB RAM a4, BIEIRRE N 4 HIZ:EE: RAM S5 REFR it S84 57
It RE o

N T E 25 R, 52 (Vivado Design Suite F /' #6F5: Z54) (UG90L) [Z18 19] A%k .

N—y—

1Z1T RTLDRC

—%= RTL DRC UM AT iR HDL R A4t a8 . & 0T 51 Flow Navigator T 1“Open Elaborated Design”{§ n] T

LA IEATIE A . #48AT LUEIE 7E Flow Navigator H1i%#%"RTL Analysis > Report Methodology"$14T, tHAIHR#E Tl
AR BT AT report methodology HKi{TiXek DRC # 2.

UltraFast 1175536/ S 67
end Feedback
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com [—\/_]


https://china.xilinx.com/cgi-bin/docs/rdoc?v=2019.1;d=ug901-vivado-synthesis.pdf;a=xSupportedAttributes
https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=67

8 XILINX® $3T: RITHIE

iNEE TR

B4~ FPGA ZLRI#R IS B A BRI B . S48 FPGA ZEF (I 1 B3R, (A RE S LRI AT E LRI B, AT SICEILIN
RIRM BRI . K2 BT RS 1 ARX Ty (Ean RIEREGS AR, (RIS XA Bl f) Bt A R AR
B, AT DURRSE T I BE VRS, WU AR T 5 W R R S AR I B TR, ARG R A S A A L
I pp et

UltraScale 2&{4-R%h

ST S SERARLL,  UltraScale 88 AF3A AN IR BHE5 A s [ IS A 4 o) I 5 XIS b 2 WD ) 7 BRAZ A ASER
UltraScale &3 fF8cAT B AE 7 Z 51 L3 ) DN SR 2217, BUMARZ (K72 A AT S BH A 2R 45 i, i R At/ X
BRIk A AR .

UltraScale #sf1 B AT S & A [ 52 BN B XIS, I ELI Bk XIS A1 7 [] AN BB AR 96 FE A — 20 FERE
UltraScale &3 LN XA ECR AN o RN BH XA & — NI R AT L, B2 24 A>3 BEAUKP A& HUIE
A 24 N EAKT I AHE. FEER T RA 36 MK (6 51 x 6 17) MI&F. FSEK 7 RIIGIA 12
Xik (23] x617) -

——— Clock Routing and Distribution Tracks
- — — — Clock Region Boundary

[& 3-37: UltraScale &R 4h X g3k

X15241-110415

UltraFast &1t 7534368/ 68
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=68

8 XILINX@ FIE: RIOIE

B A B AR B T A AR AN S FH R 45 e AT a2 32 i A A7 RN S BT 7 I B R, I ELAE B0 B s A s b IX 3 b 3 A R U
TRBT . AR e B 5 R R S R R R A o 2 i, RIS TP R AN e ke . BRI SRS R A4
T, T THI A 25 0 Ao e 28 2R RAR 9 R P 4 45 440 <
o I /O Wb
IXEERF Bl 5 B PLL A A SR SelectlO™ 2 M4 Fr BUBARAR DI, H@ 3L F AR sh ¥ VA 28 B m0iE /O #E:01
PR BB g, B, RBhE IR B IP Bl MmyEh], BlinfiiEes IP siEddkBtm S, HHXSRHAH 15
E o
o MERpp

XSG B R 2 B g gk by, R HLAT DLl GCIO #2551 1, MMCM/PLL Bi&5 M2 ot GARE AR k.
JE FH B 4 X 2% 4 20 BUFGCE/BUFGCE_DIV/BUFGCTRL 22 478X 5, X YLZ247 nl 7R3 [/O F1 (AT ] i 4 [X 3 v A
F o ATATEE I X ISR AE ST RF 208 24 DNMURER B, K240 UltraScale 2344832 FF 100 2 AP0, BAARR T4
FNEE R B AN AT R

o TIRAIMCKR A (GT) o

TIRAC R A (GTH B0 GTY) [ik, A GT M Bl X BRSO S 25 1 B A A & P B 0T BUGE AT GT i
PR SCHLLA R ZhBE:

7 BUFG_GT ZEA7 YKl N B 1o, LUKE BT o o (A 51
FERIFIEAN R Quad % MK A 1T
B 3 R B

R Bt pliEid B 4 Rr P EE 7110 1/0 (GCIO) 5l JHIHE N S8t . I S gl il i I 247 B B IR S I R 2%, B3 Bz
T 5 /O HIAAR BT 81 FL A (CMT) A1) PLL B MMCM #4536,

UltraFast &1t 7554167 69
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=69

8 XILINX@ FIE: RIOIE

CMT A8 DU I g3 5

I i A iR
24 PLL
14 MMCM
£ JRj N
24 /) BUFGCE
8 1~ BUFGCTRL
4/~ BUFGCE_DIV

AR CMT I e B3R 5 B R YEE /0 RIAHSEH) /0 Bl A6 H] .
GT F/ i ghiliid BUFG_GT S2A73REN 2 JRIN S 2% . 55 GTH/GTY ZIAHAR AN 41 X 36 24 4~ BUFG_GT 217
LA 254 UltraScale as i B 22 77 4 2445 8-

BUFGCE

TR A ZA7 /2 BUFGCE. 3 ELAT I B A /48 FRFIE (K I8 PR B0 2247, M= T 7 %1 BUFGCE.
BUFGCE_DIV

T 75 B S 4 AR, % BUFGCE_DIV BONE o IXFIGRA7X W) 5 84 40T 5, bk MMCM 8% PLL 52 ) 5. 55
Heesdm s . wRMEHE Y, Mtk MMCM B¢ PLL IS, B2 A8, wehism i Z % %. BUFGCE_DIV
WE AT B 7 RYZSEF ) BUFR Thig. 4R, R4 BUFGCE_DIV A] LAIRZ) 4 /I 8N4, BT L bk BUFR 444
BEINEE R .

BUFGCTRL (#1 BUFGMUX)

BUFGCTRL 7] f5l1k A BUFGMUX, 8% F T K WA~ o8 2 i $p R 2 B8 & H 3 AR 8 4. 5 BUFGCE Al
BUFGCE_DIV —#¥f, &t REIX BB o9 2435 f2 [X 3 ms 4 JRy i

BUFG_GT
FEFIH GT AR Bl GT A B B, {8 H] BUFG_GT R B4R A7 REE R BN £ M 45 . 7E R Z 400U T, BUFG_GT

FIAE X SREE A, LA R e — N BRI B X b . BUFG_GT W B A #h 3, a5 A MMCM i 2
I o AR AR R

&I LL#E A Vivado IDE Hf#)“Clock Utilization Report” SRk T Rl 404K 2 HT i Bh B8 YRR R AN e A f/m . FIRIE R THE
"Device" & 1 W MR pp X S B2 SHIRRI 2 . IR TIRE 26 KR EKE R, 1520 (Vivado Design
Suite A P ¥erE: B HTAIREEARDY (UG906) [ 24].

UltraFast 1175536/ S 70
end Feedback
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com l_‘/_l


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=70

8 XILINX® $3T: RITEIE

Device 200X
- @ a2/ ® o # R B o o

@Showing Clock Primitives metrics Hide *

BUFG_GT

Global Clack:

BUFG_GT

< > K
Clock Utilization e
qQlz|2|¢ Q & ©, @ ClokPrimitives o
General ~ Clock Global Clock BUFGCE BUFCCE_DIV BUFGCTRL BUFC_GT MMCM PEE
Clock Primitive Utilization Region Used  Awail Used Awail Used  Awail Used Awail Used Awail Used Awail Used  Awail
Global Clock Resources XaYo 11 24 4] 4] 0 0 0 4] 8 24 4] 4] 0 0 2
Clobal Clock Source Details m X1Y0 10 24 4] 4] 4] 4] 4] 4] 0 0 0 0 0 0
~ Clack Regions X2Y0 10 24 0 24 0 4 0 g 0 0 0 10 2
Clock Primitives m X3Y0 9| 24 o 0 0 o 0 o 0 o 0 0 o o
Load Primitives = X470 13 24 4 24 0 4 0 8 0 0 1 1 0 2
¢ c— % Y mXsYo 92l 52 o D D 000 0.l 15 3. 23 0l 0 Dal:.oo 00 ~

dock_utilization_1

3-38: BTshFIAIRE

W T M £ 45 % BUFGCE. BUFGCE_DIV. Al BUFGCTRL 247 {5 8., 1S M (UltraScale ZEH s 4p 5 FH 4555 )
(UG572) [Z& 41]. W5 T f#A 5% BUFG_GT ZRA7 B A FH TS, WS (UltraScale Aok 28 H F HERG) [
421,

£ EITHhE FEIE AT BERER

BN B X IR Y 24 A~ BUFGCE 2247 R RS IR B4 2 I 8 A £k« X1, BUFGCTRL Il BUFGCE_DIV % tH 7T L ik MUX
SERIE ] 24 MR AT —A. > BUFGCE_DIV 545 i) BUFGCE site 7 B L =5 Ni#E#E, &1 BUFGCTRL 5
AMRFE 1) BUFGCE site 1 B L2 N iRz, [RIk, S7ER 8 X 38+ F§ BUFGCE_DIV 8¢ BUFGCTRL Z277:i, BUFGCE 2%
FRE K2 2 B R . R IRTE R B X sk Py B 4 R BB X IR 6 4~ BUFGCE.

SRR M FM S EROPTE R, KPR AT, 4RI bR W o AT B P 045 R B 1D, B I
A5 ID, BT BRI 73— B

UltraFast &1t 7554167 71
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=71

8 XILINX@ FIE: RIOIE

=| » To Track 5 —Track23——>
BUFGCE_X0Y5
o
° @)
I BUFGCE_DIV_X0YO0
=| » To Track 4 O
BUFGCE_X0Y4 O
I BUFGCTRL_X0Y1
> » To Track 3
BUFGCE_XO0Y3
Track 7 >
MUX
———Track 6——»
D— > To Track 2
BUFGCE_X0Y2 —————Track 5———»
Track 4 »>
=I » To Track 1 ———Track 3——»
BUFGCE_X0Y1 Track 2 .
Track 1 »>
I BUFGCTRL_X0YO
L » To Track 0 Track 0
BUFGCE_XO0Y0
X15231-110315

3-39: BUFGCE. BUFGCE_DIV 1 BUFGCTRL HZMy N\ F1E it

UltraFast & it 755536/ 7
UG949 (v2019.1) 2019 % 6 F 26 A china.xilinx.com [_send Feedback |


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=72

8 XILINX@ FIE: RIOIE

AshAnsk. RFAOTH

ZEF R UltraScale S30F IR sh 728 BB IO P RIFI 28, 156 7 MR B oA =) fn el 45 FF 2 PR 1004 J) 8 VT o .

o NRTERZ AN AR, RS B2 I LR TA R I — A B AN BE . AN 06 S FAR [ LS 1D (AT
023 2

o FEFBIARAL, BB S AR A ) AT MRS ID RAMRHOE . T IR R, IR R e T e
O SR X sl o B B 0,5 A J B DO 2% 670 80 A e e X I SR TR X . 9 T IR A4k, Vivado
IDE T i £ 4 N B AR AR % 1 i 5 oo

o ABFEMRFSUERFTIER CLB B, BAMESSIERE M RSB EERM LT BTk, REFKTESM REE
T[R4

o CLB AAMRHE, 40 BB F /KB4 AR IR F 7RI F 77 CLB BUfA— A& JUAN I B AT 4 U6, AT UERHT
1A 7K ST 43 A L3 )15

FESELERE LR, IR 2 A7 T LRI DREH B B A0 A BT 1o SO R 5 A 1 I B R 55 S e 2 A [ ) B X g

B Y AR IR AR S (B, B D B

DS Ry s AT 2 DR U 43 B, T AASCT AR FH T 25 Jod e o X g 281 A e X3 v 1 670 040 A e 93 A1 B

UltraFast &1t 7554167 73
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=73

8 XILINX® F3T: RITHIE

T E BT b XA X2Y 1 A e e G A7 G ] B8 HA T ek B D R R, iR R O XLY3 &= X5Y5 KR X
B IEIE R -

Design Implementation: UltraScale Architecture:
Clock Buffer (X2Y1) 3 Clock Routing and Distribution Tracks
@ Clock Root (X3Y4) ———— Clock Region Boundary

mmm Clock Window (X1Y3->X5Y5)
=3 Clock Regions with Loads

X15389-111015

[&] 3-40: UltraScale 25{EBTsh MIRENEE B S Efn ik

UltraFast &1t 7534368/ 74
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=74

8 X”_INX@ FI3E: KR

HTEN, LS EER T BRI 14 R . RSN 2% 1 I b 7R IR X 38 X2Y0 A LTS (e H 8
7N, FE RIS FZ A B XSk K T AL . ARG, IZSTERTBI X IR X2Y0 H MK P AR 4R e B B A 2k, BIA RS 4 X 45
X2Y5 F B . BT BB AT 4k AR R H R o B RPAR LR Bl X3 X2Y5 A DA B R BoR . A X2Y5 H BT B AR,
WA LR LB T B A0 AT, SRS BBl -4+ 17K 20 A . CLB FI A () 20 A1 A I A A 42 R W A4 € 58 o .

Device

3-41: TR HILERTH L&A PhRLE

UltraFast &1t 7554167 75
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=75

8 XILINX@ FIE: RIOIE

AT E FE M Rtk

ELLTFBYEL,  Vivado #i /52881 MMCM/PLL, 4 RI4FZEAAMARALE, RN SFYH XDC 4158

1. 1/O I sh AR
T R BRI E R M AN P A KA R /O A7 A MMCM/PLL. i [ 28K i b 2 A7 Ay TR 45 i A X 3k, (HAN 3RS
A site PLE, BRAREA LOC BT AR . AVERS, 1S E 3-3. AN AER b 62 e eh 2 7 v DL T
TATTHI IR B # AN B R A A AL sh BNZ IR AR TR IS A (R X 3

£ BER BEROAE T 22 385 B S ol T P SRR, HI P 200, s . H SO R R EHR A 7T RE AR A T K]
MITEAEE, BLAUFMER, USR8 e R

2. SLR4MX  (fUFR SSI A ML RAR

At R 2 T Al A G BT SR AT R AR I B S o RIS B 0 22 5 I T R ORIk . I B T 1 P T
RE H T U0 4 I A 2k 5 I 7 5 50400 J) B 05R

2R A B Gy DX URIN S S AR I 90 26% £ f J B LA i 5 5 DA R B o X35k A7 8 1 MEE — I
P2 RCR . PR ET R 8 SO DR e DI B2 A5 FH PRI e D sl b B R i o 5 mT DAASE P AT 7RI AR I -

i H AR FE B, RKERA L ZN MMCM S B el R A e H I i 5 1 s EH I B i IR 2 ¥
T

R B3 TT A2 B BA R (KD B X8, A A0 L8 B0 2 T R T A1 =) J U R e 22
FEIS B AR LA INAT SR R 29T, DAAE BA 00 B Y PRI o B HL SR 85 oz 125 e M) P R DX ko

A1 = A LI PR ST LR CARE B R I QoRo Biltn, EAH J AT R e DAL B BOBIIR), A7 J&y 70 A Pk et
Bl LB 52 A O PR B

3. B TR 25
HiJR A Te S E S SLBBR, A R AR A M SR B T O B IR i

UltraFast &1t 7554167 76
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=76

8 XILINX@ FIE: RIOIE

AiJRiJE,  Vivado T AT EAZANR Fras (S s B sl .

+  Vivado BRI A6 A T LUK il A1ES 2l 510 RIS A QI B R I Bk X 3

o HJLLHEAT Vivado Mk a3 RHE, LIRS P QoR &AL Eifizk. L Explore fiZkiE4 W}, Vivado fii
2 B ] LMs e AR 7 B LR & i QoR.

ARG T I BT NG A R A LA B £ AT S X AR
#*3-3: AENATHH BN ARG

ARIE T2 RB M TH
GCIO BUFGCE. BUFGCTRL. BUFGCE_DIV. | H &4 J& 7 AR [F i B i X 35
PLL/MMCM
PLL/MMCM BUFGCE. BUFGCTRL. BUFGCE_DIV FE Z0A7 R TEAH [R] A I X 5k
GT*_CHANNEL BUFG_GT H BT R FEAH [R] I X 4k
BUFGCTRL BUFGCTRL H BT R FEAH [R] I X ek

SERR: MW LU CLOCK_REGION #3978 75
[i) — e o [ 4 o ) A S o

BUFG* BUFG* AT I TELIH B Ax BUFG AR
{ifi ] CLOCK_REGION #J i #E# 2 H bx
BUFG*,

SERE: X AEHE BUFGCTRL - > BUFGCTRL.

BUFG* MMCM/PLL ANH T TELIH B 1t MMCM/PLL (1
i 5o

HEFEE FH LOC 449 % MMCM/PLL.
A7 2 B R AT B 22 A I X IR, R
CLOCK_DEDICATED_ROUTE #j3,

UltraFast &1t 7554167 77
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback



https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=77

8 XILINX@ FIE: RIOIE

B3R Th e
K0 T B 5 o 00 53 4 0 AR B 0
= o

b P JLP B SR T SST B ARSHH A SLR B F 23 LT A X . FRER T —A @ B sh, v
B L4~ SLR, Tl BUFGCE IR#h%s iR AL &,

[ 3-42: Bl SLR B R A
AR AR AT 24 AN BT RE 2 EUT EURFRR BT 5 RE B AR AT AR 1 1

ﬁ FEIE/R: 7€ ZHOLD Al BUF_IN #MERER T, MMCM AURK R R EA R PE, MAMRA BRI fEiE T S5
CLKOUTO W #h 2 MHICHE . K, AU R A AT SR AR BEAR G I, BRI bl IV & i B 8. /s T 24
K MMCM #MEHLEIE R, ESR"EH MMCM 1) 1/0 i} ZHOLD/BUF_IN #hM&",

1R R H A

FERZHUGOUT AR I B2 s /b T 5,000 AN B 5| BTN Bl 2%, EATIRAR JRIAE 3 > /> (K AT AR 40 O I
DXHskrp o IR AR, BBl ARURI IR b 43 A7 A0 5 18 R XA o

FE—LERE LT, TR Jay e UM H I B (E R AT Rt BETH RS, de A R s B XDC 295 1E R, filin
LOC Z5Rsk Pblock, H:BH 1b:Af = &4 £ 8 A Jm 78 R A DX o SRR bt e, #8mT e 5 25 T a0 12 Pblock Bif& ek
PAMHELF KRG T TR,

UltraFast &1t 7554167 78
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=78

witelE

& XILINX. 3

H1 BUFG_GT BRZN ]I B kB i B (K] . Vivado i 5 ds B SR AR LI B 4%, JFE8E 5 GT 5 AR B X
SRR TSR 7PN B X R I, BUFG_GT BKahs \mos MLt

7R Oy 0 AR AN B DX B (R N B, 4 RT BLE ] CLOCK_LOW_FANOUT XDC £13R. 175 V258, 1%
O " Fl CLOCK_LOW_FANOUT 3"

Device

3-43: FABTEXIEE & R L A o

UltraFast & 1175 5536F 79
Send Feedback
UG949 (v2019.1) 2019 £ 6 B 26 H china.xilinx.com [—\/_]


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=79

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.

CAR 5B T o]~ 46 e ot B o RTEG B HH E , BRis LMIR BET SR B /O #:0, KZHOCRE GT #:0. &l L
SEEAS SST A ZRM: R SLR AR I 7512
o AT
W% 12 R 2F
ST SSIE AR #ME, B2l 244 (B A8 FAE T 14 SR HD
o {RE I
ik 12 Jn 8 4 GT {4
s, A GTH#MOZIE 1206 (L5 RXUSRCLK 1 TXUSRCLK [ GT i@iE41)

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
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8 XILINX@ FIE: RIOIE

£ LOC 43R I0/MMCM/PLL/GT
A&, AT LA R BT A R 203
o 1E 1O B B

A GCIO I 8h 43 fit PACKAGE_PIN Z1 9L A IOB 23 At LOC 2= 5 if ff o 2% o B3 42 3% A\ S 1 i MMCM/PLL
U b A7 DA Z5AT J&3 7EAH [F) A B X 3

. ff MMCM &} PLL I
HEEERES] MMCM B PLL % B 4P 22 4%, %823 MMCM B PLL %\ B4 N ISHeh i 11 B hA J5 76 A1 (5] i sk e X
WA, AR B A MMCM B PLL B BE B IR 25 AN R B A Bl X 3, D0 200 Bl 4 N B B 22 A7 7 % 12
F) MMCM 5§ PLL (4% ¥ & CLOCK_DEDICATED_ROUTE )3 .

e fF GT*_CHANNEL B¢ IBUFDS_GTE3 #¥.7¢ |

H B8 TG AR BN (1) BUFG_GT A Jm #EAH [ FO I e X 3

Q FE! PR UAHETAEN B A7 50 EAEH] LOC 203, U757 V20K I Bl sie 1) 2R3 € HUE 1D, X T e B A AT ZL
AJRy e AR IIR B TE A RN I B O F BT A R — 2, BT LOC Z97R4E UltraScale & HAii J) et b i i
A7 . AR BUX LE TP bl Je, | T Bt BRI ARk, FESEBUY A AT A2 A AR v R

7ERT$h 2277 E{$ A CLOCK_REGION B4

% mr LU# ] CLOCK_REGION LSOOI Bt X 4k 7 FL B2 A7, T ANEE site (LB . IXAERRALALITAT I BB DL KR 38 24
24T site £ B LLRRINAT LR AT I B, KRR A5 =) 2 BE KA R 1k

R A LU A CLOCK_REGION 29 HOR SRR T ZIPRIN b G2 A7 sl b AR i B RUE (Bt i 48D OREN IR B &2 47 1 A
SIINEGES

FELLRRGIH, XDC 29506 clkgen/clkout2 buf BFEIZEFE/3HL4, CLOCK REGION X2Y2.
set property CLOCK REGION X2Y2 [get cells clkgen/clkout2 buf]

ERE: ERZHIENT, WML B4 LR B0 B X% AR P 0, MMCM, PLL 8¢ GT*_CHANNEL E#¥KX3).
TEIXFPESLT , TR A2% B 306 B TE R — i e Xk, I BLAEA 7 24# F CLOCK_REGION #j3.

{&£ M Pblock PRFIFTIHLE F 0 /5

R B I A7 A JRAE RS B X B, AT LUGEA Pblock 16 AP X B TE . i, 47 % BUFGCTRL %4
JRGL TN 7 X S A P AN ik, {6 1) Pblock . #57 LUK BUFGTRL 43 Wittt (o £ PN b BR B FF 2 18] 9 X Hk
Pblock, J-LLAi a4 1R 54 RLH A R

SRR SRR BAHERAE A #h X 38k 48 B Pblock.

1ERT$h 4% 1 FB USER_CLOCK_ROOT B4

ST LA USER_CLOCK_ROOT J&E i, RKsmifil RN 7 #h A7 WS I SR AL B . 52 USER_CLOCK_ROOT J&E P 252
Beit AR, RO el A2 o B oA oS ma s NSEIR A S . USER_CLOCK_ROOT XS M 8 X Ik, I FLAAAULE i
P B E RS B B B R . RIS AN

set property USER CLOCK ROOT X2Y3 [get nets clkgen/wbClk o]
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8 XILINX® $3T: RITEIE

clkgen
= mmem_adv_inst
CDDCDONE[Y/©
CLKFBOUT|—
—|{CDDCREQ  CLKFBOUTB[™®
—{CLKFBIN CLKFBSTOPPED|Y®
—|CLKINSEL CLKINSTOPPED[™/®
—CLKIN1 CLKOUTO|—
—CLKIN2 CLKOUTOB[YC  CEjclkout2_buf
—|DADDR[6:0]  CLKOUT1 Il/o whClko
—DCLK cLKouT1B|Y® BUFGCE
—DEN CLKOUTZ|—
—DI[15:0] cLkouT28[Y¢
—{DWE CLKOUT3}—
—PSCLK CLKOUT3B[Y®
—|psen CLKOUT4|—
—|PSINCDEC CLKOUTS|—
—{PWRDWN cLkouTs[™®
—rsT DO[15:0]~
DRDY[Y¢
LOCKED|Y/*
PSDONE|Y/*
MMCME3_ADV

clock_generator

3-44: FRRTPREEFIRBNAIMLRER £ 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 SR B )7 E R report clock utilization Tel fixé. it

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

3-45: Report_clock_utilization B4R 4> B
ESNETEP4E _E{#F CLOCK_DELAY_GROUP #J3K
& L$E H CLOCK_DELAY_GROUP 23R S IL L B A~ 7] By 8 2% 47 3K 3 (1) 22 A AH I i 285 RT3 N ZETR » L2 I8 & H T
w/MEIEE [E]— MMCM, 8% PLL [ 8 2 (B[Rl 25 CDC I 7 g 42 L A . R Z0(E SN Ph 22 47 B e Dd W B Bt
B CLOCK_DELAY_GROUP £, FHHIRBIE/RT clkl net Fl clk2 net BB, IXLLRIL% i 4h g7 EL R
)

set_property CLOCK_DELAY GROUP grpl2 [get_nets {clkl net clk2 net}]
B HAERT b2 IR BE AR 1AL 2RI PEANAS B, S0 [F5 CDC
{# FJ CLOCK_DEDICATED_ROUTE #J3R
CLOCK_DEDICATED_ROUTE £ 543 5 £ I — AN [ 35811 (B o 28 4708 5 38 573 — AN gl [ 357 19 MMICML B PLL i 45
@ Eﬁjw\r%ﬁwr » CLOCK_DEDICATED_ROUTE #3154 TRUE, F HZ&A7/MMCM 5i PLL it 04 ZUAf Jd AR 5] B 4o [X
FFRRX A A CLOCK_DEDICATED_ROUTE Y5 i FHAIAT AR R4 .
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& XILINX. £3m. o

%% 3-4: UltraScale 8514 CLOCK_DEDICATED_ROUTE AR 245

& R T
TRUE I h R 2% T BRAE 1E o EJRITEPZE AR MMCM/PLL D204 T IR I 4
o AR DR 25 A 2 RS 4 SR I BRI
SAME_CMT_COLUMN | 4= J5i #h 22 47 3R 3 i X 48 B IBUF )% HY o MMCM/PLL 23U T-AH [F) 2 B4 B i b
o AR PR ORI £ A 2R R A8 4 JR T B R U
B o NERIEELSR, ERBHEUIE MMCM/PLL H{F LOC &
set_property CLOCK_DEDICATED_ROUTE SAME_CMT_COLUMN \ LK MMCM/PLL A 2l 76 17— 36 E 51

[get_nets -of [get_pins BUFGCE_inst/O]]
set_property CLOCK_DEDICATED_ROUTE SAME_CMT_COLUMN \
[get_nets -of [get_pins IBUF_inst/O]]

ANY_CMT_COLUMN 42 JRy I b SR A7 BB P X 245 « MMCM/PLL A4 JS TEAT AT A Al F B A i b o
o AZARLBAR IR 2% A 2R A A P b
it o BRI R, R B MMCM/PLL B LOC %
set_property CLOCK_DEDICATED_ROUTE ANY_CMT_COLUMN \ W, LK MMCM/PLL A Ja 4 il 76 [F) — R B A P

[get_nets -of [get_pins BUFGCE_inst/O]]

set_property CLOCK_DEDICATED_ROUTE ANY_CMT_COLUMN \
[get_nets -of [get_pins BUFGCE_DIV_inst/QO]]

set_property CLOCK_DEDICATED_ROUTE ANY_CMT_COLUMN \
[get_nets -of [get_pins BUFGCTRL_inst/Q]]

FALSE B 4TI Eh L8 A, I B A2 4 SR IR Bh 2 A O BREN (14052 IBUF fir I BRBN A ZE Bk 5 | o A F 200 0 4 o) B Ao 8 R A 28 ) X 4%
MMCM [%6 HH s 5| L B2 1 R 48D o IXREL XIS i X 2% 4 I R R 3 R T RS R
#HI: T UltraScale #5F, RAEH FRREIHER, R4
fil4m B At 0 0 I 5 AT 28 (0 B A T B s M R AT A R, A A
set_property CLOCK_DEDICATED_ROUTE FALSE \ CLOCK_DEDICATED_ROUTE=FALSE.

[get_nets -of [get_pins MMCME4_ADV_inst/CLKOUTO]]
set_property CLOCK_DEDICATED_ROUTE FALSE \
[get_nets -of [get_pins IBUF_inst/O]]

SEFR: LB UltraScale 284 TAERY, Z17E3 O BLERAN N 48 % B CLOCK_DEDICATED_ROUTE J@ft:. #Hf%, ¥ CLOCK DEDICATED_ROUTE J& It 57 F 2 IBUF
B
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8 X”_INX@ FI3E: KR

2 M AN B e X3 R ) A 2 A B ) 2 AR AR RS B X 3R ) MMCM B8 PLL B, A 40K 7 RFIE4 1
CLOCK_DEDICATED_ROUTE # & Jy BACKBONE &Y, UltraScale %&/4:f) CLOCK_DEDICATED_ROUTE % &}
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 eh X 38 A IR S P AN PLL (R Bh 2247
set property CLOCK DEDICATED ROUTE SAME CMT COLUMN [get nets -of [get pins BUFG_inst 0/0]]
set property LOC PLLE3 ADV X0YO [get cells PLLE3_ADV_inst_O]

set property LOC PLLE3 ADV X0Y4 [get cells PLLE3 ADV inst 1]

Device

Schematic
- Q “HoE O c -]
PLLE3_ADV_inst_0
CE, BUFG_inst_0 —CLKFBIN T CLXKFBOUT f:
1 b [+) _ (CLKIN CLKOUTPHY|

<[ia'&;c;(5 CLKOUTPHYEN CLKOUTD) =
—DAODR(6:0] cLkouToB[™
—pak cukouty (L€
—{DEN cukouTIBf
—oifis:0) LT
—DWE ROy [E¢
—{PWROWN Lockep(Y©

—rst

PLLE3_ADV
PLLE3_ADV_inst_1

Jowran | cureout]S
LKIN cuxouTerY{
—CLKOUTPHYEN CLKOUTO—
—DADDR[6:0] cLkoUToBI
paLK cuout{E°
—{pEn cukoumiele
—DI{15:0] DO(15:0) 1=
OWE DROY [
PWROWN Lockep(™©

={RST

PLLEZ_ADV

[&] 3-46: CLOCK_DEDICATED_ROUTE #J3Ri% & J9 SAME_CMT_COLUMN

UltraFast &1t 7554167 85
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=85

& XILINX.

2 WIS A 2 A7 DX 50 B AN T ELAF AR I A b XS, 262506 7 R P A4 CLOCK_DEDICATED_ROUTE # & A FALSE &%
UltraScale %8441 ANY_CMT_COLUMN &y CLOCK_DEDICATED_ROUTE. iXTJ LA IESCEES %, FERA RIS 45

42 JRj I b B

F3E:

witelE

GHATATZ . LUR R BIAN LR R T 3KEh S5 AN G A7 A [F] — I B X381 L i PIA PLL (1) BUFGCE.

set property CLOCK DEDICATED ROUTE ANY CMT COLUMN [get nets -of [get pins BUFG inst 0/0]]

set property LOC PLLE3 ADV X1YO
set property LOC PLLE3 ADV X1Y4

Device

[get cells PLLE3 ADV inst 0]
[get cells PLLE3 ADV inst 1]

Schematic

- Q o

CE{ BUFG_inst_0
oo

BUFGCE

& O

PLLEJ_ADV_inst 0

—{CLKFBIN

prme— CLKIN

(CLKOUTPHYEN
DADDR[6:0)
DaK

DEN

oI{15:0]
OwE

[PWRDWN

—lrsT

—{CLKFBIN
LKIN

—CLKOUTPHYEN
= DADDR[6:0)
oaLK

—{oen
=—oi{15:0]

DWE
(PWRDWN

—{rsT

cuarsouT]®
CLKOUTPHY

CLKOUTD
CLKDUTDB|
CLKOUTL
CLKDUT1B|
DO 15:0]|

1Z 1z 2 12

oRov (™

rockep(™©

FLEIADY

PLLE3 ADV_inst_1

cursouTE

CLKOUTPHY|™S
cLkouTo-

curouTos(™®
cukouTL "

cukouta™®

00[15:0]|

DROY[™*
LOCKED ™

FLLEI_ADY

3-47: CLOCK_DEDICATED_ROUTE i& & 3 ANY_CMT_COLUMN

£ CLOCK_LOW_FANOUT £k

] A#H CLOCK_LOW_FANOUT ZJ R 7E BrAN i o X 33 R L B B A7 3. 18 FH 42 R I b 22 A7 B 422 0IR 2 P e A 1o 8%
%+ CLOCK_LOW_FANOUT #4T¥ &, 1 H 4R #h 247 5 H L2k -T 2000 913,

ERE: Y5 AN B A RIS N, CLOCK_LOW_FANOUT MM 2e iM%, % CLOCK_LOW_FANOUT Hin
USER_CLOCK_ROOT. CLOCK_DELAY_GROUP & CLOCK_DEDICATED_ROUTE 25 H fth s &h £ ot e e ph gkt , IR A g A2

i# M CLOCK_LOW_FANOUT Zj.

N R BT R I CLOCK_LOW_FANOUT Z3R 3 22 F SR BN T AN 81 2000 RIS B 90 285 oK JL gl N BN By 4 X o
NI O clkIn A4z T- CLOCK_REGION X2YO ) GCIO #2fit PACKAGE_PIN 4>fic, i FLi& A 3X5 PLLE3_ADV.
PLLE3_ADV ] UX#E)4: R 4h 2817, Him Nk IR A 1379 Mk M h gk . 4R I8 217 1) fuak B 6r T

CLOCK_REGION X2YO0,

# PACKAGE PIN AF9 - IOBank 64 - CLOCK REGION X2Y0

set property PACKAGE PIN AF9

set property IOSTANDARD LVCMOS18

[get ports clkIn]
[get ports clkIn]

set property CLOCK LOW FANOUT TRUE [get nets -of [get pins clkOut0 bufg inst/0]]
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8 X”_INX@ FI3E: BHE

3-48: “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,
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& XILINX.

SHTRHER

i F AT I Bl AR SEBLLA R H 92
o HPREESEELSAT R T R s B

AT I A 2247 B R A NI A 1 MMCM, - PLL 8% GT*_CHANNEL B 32IRENN, JCi6 M348 (kB2 i A1 J5 A8
U, BAFIRAE T 5 LIRS 23 A0 [F i b [X 38

o VLRSS B K IFAT 70 SCZ I i A E IR
F€ RIBHERE IFAT G A7 WL JHR I B G2 77, R ) 2 AL 7 S 2 (B A7 AE A0 BR AR I o 08 FH OBk 2 A7 i, RS fi

CLOCK_DELAY_GROUP ¥, USER_CLOCK_ROOT £, HJ 44 N GEIRAE RS 210 1 5352 2 [a AN ILRE . X 7T B8 S 80s
BB RAL, 3 B IS BE R, B A TS

TR T B MMCM CLKOUTO 3 13K ) (1 =4 34T BUFGCE 2247

REKET LR TF

E

$FIE: BiH0E

BUFGCEDIV_inst_0_3

FDRE_reg_1
—c
—cE
—r
FDRE
clock_gen_instjmmcme3_adv_inst
CDDCDONE[Y®
CLKFBOUT|Y®
—CDDCREQ CLKFBOUTB[™®
S CLKFBIN CLKFBSTOPPED[™©
—CLKINSEL CLKINSTOPPED |
—CLKIN1 CLKOUTO—
—CLKIN2 cLkouToB|¢
— DADDRI6:0) CLKOUT1|—
—|bCLK CLkouT18{M¢
—lpEN CLKOUT2|—
—DI[15:0] CLKOUT28|[Y¢
—{DwE CLKOUT3|—
_lpscik CLKOUT3B|—
—{psEN CLKOUT4|—
—{PSINCDEC CLKOUTS|—
— PWRDWN CLKOUT6|—
—{rsT po15:0) ¢
DRDY[¢
Lockep|¢
PSDONE[™¢
MMCME3_ADV

CE
—fcar Of-———-

BUFGCE_DIV

CE|BUFCCE_inst_0_2
1 (¢}

BUFGCE

J—

CE|BUFGCE_inst_0_1

3-49: MMCM it EAYH1T BUFGCE

— ORI, 3R RSB GRS AF N\ Dy 3G I SE IR T IR AN SR BRI B 3 SC 2 8] i %2 . 5 BUFGCTRL Z [HJ ]
HEREAE, HABR P AP EBAE A A LI BR AR . RGN G A7 ROAED A SR AN W O, O ELT A A7 S R

LS TA0 SR LI R ERIR AT -

B, AT DU IR b 22 A7 R SEELLL T T g -
o RSB AT ZEBALT AN RN B X I ) 53— B R A
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8 XILINX® $3T: RITHIE

IS 22 B8 5 FH 2 T A T AN RN X3 A ) MMCM 2B BRI i), %07 V8 . SR — 4 MMCM 1
PLE B20K%) BUFGCTRL (BUFGMUX), 1HA2 % —4 MMCM 7 Z2 b 8] i S A7 SR s Bl (5 S A 26 B HAd X 38, T IR &
T Al

clock_gen_instOlmmeme3_adv_inst
CODCDONE[®
CLEKFBOUT -
frpowe exwmb ClockRegion 1 wrawcno
—OLKINSEL  CLKINSTOPPED[L —ce1
KN CLKOUTO [~ ~iGNORED
—feLking cLkouTosf —iGNOREL O -
=DADDRIE0]  CLKOUTL[- —io
—bCLk cLkouTef —
—JoEN CLKDUT2 [~ 50
=1Di[15:0] cLkouTzef —51
—|DWE CLKOUT3 [~ BUFGCTRL
~IPSCLK CLKOUT3B|-
—psEn CLKOUT4 [~
~IPSINCDEC CLKOUTS [~
—PWRDWN CLKOUTE [~
—rsT pof1500f¢
DROY [
Lockenfd*
PSDONE[™
MMCME3_ADV

clock _gen_instl|mmcme3_adv_inst

]

CDDCDONE[”
CLKFBOUT|-
~cobcrea cLkFsouTA[E®
—CLKFBIN  CLKFBSTOPPED[X"
—CLKINSEL CLKINSTOPPED[Z
ok CLKOUTO[-
L cLkouTosf*
=DADDRIE0]  CLKOUTL[
—pcLk cLkouTIB[* e augcce_insu_o
—pen CLKoUT2 |- iz
=(0i15:0] cLkouT2ef® BUFGCE
—DWE CLKOUT3 [~
—PSCLK CLKOQUT3B—
—psen CLKOUTS [~ .
—PsINCDEC CLKOUTS |- Clock Reglon 2
—PWROWN CLKOUTE [~
~RsT pof15:0)f
orov L4
LocKeD [
PSDONE[E"
MMCME3 _ADV

X15518-111215
3-50: FESHAR LR B — AT X
o RSN AAFAE D ERARI P IR 2 SO I B A7 S0

Bln, —A%K clk0 ) MMCM K P IRENZE A - GEGE AL TAS [ 8h X 485 i) BUFGCTRL 3R 30 [1I55 5 56) Al B
UBFFRTT) « N T BLFHITE /32 2 M ZEIR, A2 B i N—4> BUFGCE, F¥eAi/m7ES BUFGCTRL A IR [
PRI, XAffRA A FIH B 2 MM ESBAEEEZENmERZ. TERER T — w6,

SEFE: Vivado WHFBAMALM 4 opt design ASRRIBKINS B AN Bh 48 43 S IR OB P56 R o IR,
opt_design A LUR B HEZ Ml BRFBCE TUR I BhERAT . (EARBIH, BRIEEETH LRE

DONT TOUCH="TRUE" J&, 7N opt design AI#Fk BUFGCE_ inst_1. WISl 4> 32 2 MU A1 R AL B
7, R BRSO A AR E M D L, A SRR R BT
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8 XILINX® $3T: RITHIE

dock._gen_inst0lmmeme3_adv.inst

CDDCDONE~"
CLKFBOUT—
—CODCREG  CLKFBOUTEE® BUFGMUX_inst_0
—CLKFBIN CLEFBSTOPPED e - CED
—{CLKINSEL  CLKINSTOPPED|™® —CEl
—ICLKIND clouTo- —iGNoRED
—cLkimz cLeouTos ™" —IGNOREL  Of—-- GrOUp A
=DADDRIE0]  CLKOUTI 10
—DCLE cLouTIBf" —in
~DEN CLKOUT2 = =50 A
={oi{15:0] clkouTzefi 51
={owe CLKOUT3~ BUFGCTRL
—APSCLK CLKOUT 38—
~{PsEN CLROUTA
e SR CE(BUFGCE.inst_1
—lPwRDWN CLxouTs- i~ o w
nfc
T mg:;zc ‘BuFGCE §
LOCKEDfY* =
PSDONE® S .
=N 3 Clock Region 1
b
o
M .
clock_gen_nslllm?;;ncesézs;_‘msl ;Dt C|OCk Reglon 2
CLKFBOUT|
—{CODCREQ  CLKFBOUTEI™®
~CLKFBIN CI.I(I'BSTDF’PF_D:‘
—{CLKINSEL CLKINSTORPED|®
—CLKINT CLKOUTO
—ewnz cLkouTosl® v
={DADDRIGO]  CLKOUTI
—DCLk CLKoUTIBES CE BUFGCE_inst_0
—{oen CLKOUTZ) '&O Group B
=Di[15:0] cLouTze BUFGCE
—{owe CLKOUT3-
={PECLK CLKOUT 38—
—{PsEn clouTal-
—{PSINCDEC CLKOUTS|—
—{PWRDWN CLKOUTE~
—RsT pol15 0p®
pADY[ES
LOCKEDIX®
PSDONE[™*
MMCME3_ADV X15519-051419

[& 3-51: PRt Xigz 88 E 5 B E B AT Eh Rt
o W'HNBhZESERTETER, MENMZBRE AR
20 F R AP B A7, O T I D iR N B IR AV AL AL, SR BT
o VG RIREAT ORFRLE A [F) BOAF AR s A X 3
o CUBTEIR o SCPATE S KRR RIS 0 BT A I B A 43 L 5 AR R R X 3k
ERR. WRAN T, FER BEIE A AN E: BUFGCTRL AN 224 8: BUFGCE. fFR L ik, 4P/ BUFGCTRL
A7 FAH E] e B b DX 3 B, AT A DA /S R ZE IR 2 R AN AH 4R 1) BUFGCTRL,

A 22 B8 2

fes AT A F AT R0k BUFGCTRL AL & MR oh 2 8 T 28 . A R 2838 T AP AT site (7 B vl M BRI AR
WIRATRE, AR 26 BUFGCTRL #i S 7EMIAL site 17 B FF AR & P42 . GnTEikse B,  IAG = 3 22
BUFGCTRL MAHAR S #h X 45, o A AR R 2 AT R

TEER T BA PRI 41 MUX. 55—2% BUFGCTRL ZA47£#8 17 Ja £ i fa — > BUFGCTRL (XOY1) [¥) ELEEAHAE site fif
B (X0Y2, XOY0). JLACE#ifRRIE R G — 1 BUFGCTRL MIATA BB A M 4R N IEIR o XFF 3:1 MUX, W] DU 25
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8 XILINX@ FIE: RIOIE

BUFGMUX_inst_0_1

CE0 .
< Site: X0Y2
—CcE1
—|IGNOREQ
BUFGMUX_inst_0_1_2_3
—|IGNORE1L 0
~C|CEO
10
—ICE1
clock_gen_inst I1
—{IGNOREQ
—s0
Clk 0 _IGNDRE]_ D RS AT ARy
= —s1
refclk_I BLE clk_1 BUFGCTRL 10
clk_2 I
BUFGMUX_inst_2_3 5
L ~CJCED
clk_gen |
- - BUFGCTRL
—|IGNOREQ ’
Site: X0Y1
—|IGNORE1L 0
10
5l
Site: X0YO
—so
—s1
BUFGCTRL

3-52: 4:1 MUX {#F#1T BUFGCTRL
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g XILINX® $3T: RITEIE

WTRER, 2S00 5.1 808 KR8 MUX Z5800, 8% S0 — AR S EE 0 . SATMIX FEA S IR R TT R,
A BUFGCTRL R —ANEH/MH4R BUFGCTRL 2 BEAR, X TCIEN BUFGCTRL 2 Al BT S et it /N EIR

Schematic 00 X
< Q bR M c ]
BUFGMUX_inst_0_1
o=2{cEn
=O=iCEJ.
=2 GnoRED
= ienorer o = BUFGMUX_inst_01_23
20 =2 IcEo
== 531
) =1 GnoRED
Fa=tilsy = lGNOREL  Of
BUFGCTRL =0
BUFGMUX_inst_2_3 =
clock_gen_inst ] Sl o1
531 Fastiley BUFGMUX_inst_0123_4567
= =2l noreg BUFGCTRL o-2fcrn
L =ignorer o = =31
e 2 rosa o "= GNORED
refclk_IBUF) ek 3 Fa=t), o= orer o7t
clk 4 Fo=t4 e "0
clk 5 Fa=tle, i
8 BUFGCTRL =gy
7 BUFGMUX_inst_4 5 o=ty
dk_gen Fo=2icen BUFGCTRL
b
S v BUFGMUX_inst_45_67
Fo=1| - ~{CED
Fo=1| 531
o-sley i
FO=14 —IGNOREL O
—51 FO=1
BUFGCTRL |
BUFGMUX_inst_6_7 -
=2 IcEo =a=1:50
1 31 Bt
) - BUFGCTRL
=Lignorer  of =t
2=
2sln
o=tlgy
Fastilsy
BUFGCTRL

3-53: JEHEFF 8:1 FEATHh MUX £544)
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8 XILINX@ FIE: RIOIE

WTFEFR, N7 XHE RN 2R IS (M 51 3 81 MUX) , F&R B2 BUFGCTRL 224, B SR
TAHF 7 A~ BUFGCTRL Z27E K E 8:1 MUX.

BUFGMU jnst_&_DIZ45

BUFGM
£l
ks TaiED
TaiEL 0f

BUFGLTRL

Llla

3-54: 8:1 MUX f&EF £R Bk BUFGCTRL

ERE: By — SRR AR LUREAR o B BR ARG, P BT 2 A2 T BUFGCTRL FI §F 2 B% 2 AT A, IS4l A ZEIR TE
. B, O PN BT 2 R .

PLL/MMCM [ TR E& IR FNAMEFRE R

PLL AN RFIEIR M, IF HURAAE NI AMERR S TE, XEWRECNIATERME. FFE, % EN INTERNAL fM
B MMCM A BB REIEA . [EXPHFEN T, Vivado T HEIAKIE HZMEA D RN S 217 . UL aTF
S BRI EP A7, DAUg/D 2 H I B YRR 2R o X 36T BT A 2B s 4 D 0 EL A v A 56 P AR i G L B

2 MMCM #Mz 5 E N ZHOLD B, BUF_IN B, 77 JR 8% A B S 15 2% A7 IR 5 1) X 4% AN B B2 3 21 CLKOUTO 5| I ATl 24
SYECAE E R AR . X ARAE N ZEIR UCAD, 3R] CLKOUTO 1 [/O % T RIS B o AR A7 355, I FLAE S04 1 43
JEARFEIT Al Vivado T HZrHriX SR BT 3%, M FEARLL & SO AR

UltraFast &1t 7554167 93
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=93

8 XILINX@ FIE: RIOIE

Vivado T HAZ HZHHH A IEIR 5 HAl, MMCM i th VEAC . 22DLHEC Al MMCM i tH 2277 3R B ) I 2% BN IE IR, 17
LU g Ak

+  CLOCK_DELAY_GROUP

B AR 9 CLOCK_DELAY_GROUP J& 18 N - Fh I BRI 81 2247,  CLKOUTO ZE 47 A1 At MMCM i Hi 22 47 LR 5
ML (A FE) . X EIEN T,

*  USER_CLOCK_ROOQOT

1 5 TR A T IR R, 5 7 R R B 247, CLKOUTO 2247 F1HAth MMCM % H 2B AZ TR 5 1 X 4% 145 FH A (7]
f¥] USER_CLOCK_ROOT J& {t:1H

BUFG_GT [RIA8S

BUFG_GT 2247 1] LAUKSHZEA R (AT 128, 4G —AN AT i BRE S, AT F TR 8k A GT*_CHANNEL 43451, X 4 B
T g A4 MMCM B BUFG_DIV kXI5 It b i 75 2L,

SelectlO B4

UltraScale #5F SelectlO JF B 7RI 8 5| Jl 2 [RIAFLE 5 R MR 22 B3R o K BRAR b4 40 FH T SelectIO J5iE, W KPR
BRI ZE TR, $2TF UltraScale 2% fIEEM)B 2 AR O e, 80D It g s 5 1 .

ISERDESE3 %A IDDRE1 A4

KF UltraScale ##£-#1 UltraScale+ #%f#f) ISERDESE3 #1 IDDREL I} /37, B Jse Biof e 5| B2 (1) 47116 B O ) Al 25
Ko AR BAIMZEER, € RIS IE VAL R ST, 6P I BRI S I B 51 B FH B — A X 4%

EFEA, AMEREFZMSH MMCM 1 CLKOUTOB it fk AR Ee & . B4 SR 2 7F ISERDESE3 #11 IDDREL (1)
CLK_B A1 CB 5| Jii_F- i FiY )5 3408 bz 0 P P AR C B o ol P AR L P A0 A el 24 o e A 8 00 o Y 140 [0 e A PR b 5 A2

FHEK.
ISERDESES_inst
ISERDESES_inst - eK
-k —{ cLkoiv
— CLKDIV ~g CLK B FIFO_EMPTY |
mmeme3_adv_inst CLK.B  FIFO_EMPTY | ¢ mmcme3_adv_inst D INTERNAL DIVCLK |
CDDCOONE |- D INTERNAL DNVCLK [ SODCDONE ™ " | FEO RD.GLK  Q[7:40) =
CLKFBOUT |- ce.doliZBut “1FIFO_RD_CLK  QI7:0] (= | conorea Cf;s;iﬁ:; E —{ FIFO_RD_EN
— CDDCREQ CLKFBOUTB — I o — FIFO_RD_EN P — RST
—{ GLKFBIN  GLkFBSTOPPED |° |7~ — RsST | CUGED GG | o ISERDESE3
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T ans eLxouto o) e | olkouth_buf —{ cLKiNg CLKOUTD |-~~~ IDDRE1_HDIO_inst
T e cukouroadly i b o IDDRE1_HDIO_inst — cLKinz cuouToR |- BUFGGE —c
—~| DADDRI5:0] CLKOUTH e BUFGCE St © — DADDRI6:0] GLKOUT! P dJcs a1 -
e cB i — —{ peLk cLkouTis [ —D a |
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" —D Q2 — — DEN CLKOUT2 = — R
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LOCKED PSDONE [
PSDONE | MMCME4_ADV
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3-55: £t} ISERDESE3 1 IDDREL AU X Mt FnIR A8 AR F

OSERDESE3 R4

X§F UltraScale #3441 UltraScale+ ##:11) OSERDESE3 N £ &, £ iy 2 IR b R G SN b 5] D2 TR) A7 e R ) A 22
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8 XILINX@ FIE: RIOIE

ETFEY, MR H MMCM A B B R ECE . A 2 (8 F 2> MMCM % R BUFGCE_DIV BT 13
R E, Z¥ IR LS ) BUFGCE_DIVIDE J& T i) 2 4 4

ERR: mE A E ST BUFGCE 36350, 1 A8, AT LM BUFGCE_DIV, ¥ BUFGCE_DIVIDE BH:iZE N 1.

OSERDESES

3-56: £t%t OSERDESE3 AR AL FAFBAE AT 4hER )

{#F MMCM A9 1/0 Bt ZHOLD/BUF_IN b &

ZHOLD #MEFRIR MMCM &, RNEA /O FIRIFTE /O F ARt i . M EARHINREN /O (CCO) K3k E
A ZHOLD #MEFE A MMCM B, A R #2385 B CCIO 1) MMCM A /B 7E A — i 8 X3 . 7EX RIS 0L R,
CCIO W] LA K5 MMCM, TG FH B BUFG. XAEH5fH MMCM [#) ZHOLD #ME (RG24

BRI, W CCIO WREHTE ZOLD # N E M MMCM Ll 7B —A~ MMCM, 2R fb R 2l it 78 CCI0 2 5
BUFG ¥ MMCM I} %4 28 57540 . BT B ZHOLD #MZH) MMCM ANF i CCIO E#%5R5h, Rt #ME %8 BUF_IN.
T B GIX PSS, BRI CCIO BEEIRENAE ZHOLD #50 F# & 1 MMCM, il BUFG BXs) il MMCM. Bt4h,
¥ 1 BUFG ZKEh M 2% ') CLOCK_DEDICATED_ROUTE J& % & Jy ANY_CMT_COLUMN.

IR N 3 N B IR BE I BIAR S B AR L,  FF B SR BB T RN E, FrUAEEAT 2 (AT BEAF ARk . X Fh ]
AFVEZI FPGA WE I 7 L /O I 7

FERCFR S 1/O I, 18R] B 5 2 B 238 M2 ) 1/O IS P RIS AT Z IRV AT AR 1R o SR — F B ) — A 77 025 A2 5 I e A A5
BHo BLEAMER FIZTIZ LR, FFaEERBRXER. R /O WNFaE, S LLRHEIFES 1/O I FRAH G A7 M
2% EWCE N BR . EH N AR E, ] Tcl f74 report_clock utilization

[-clock roots only]ls

LR, 1[/O i 42T X0Y0 X3 . Vivado A Rt T /0 i J5 UA K HA 3 AR =, i T X1Y2 HF i8R

AT -
| Index | Clock Met ’ | Root Clock Region | Clock Root Node |
- e e e e e +
| 1 | mmcnfinst/clkd | ¥1¥2 | RCLE_BRAM_L_¥30%209,/CLK_VDISTR_BOTO |
| 2 | mmcngdinstselkfbout_butf_mncn_zhold | ¥1%¥2 | RCLE_CLEL_R_L_»25%209,/CLE_VDISTR_BOT |

[ 3-57: AHLLRESREIETHFIRRHE
PR 2R R 1 A B ARAS Z 2T RN 1) 1/O I
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8 XILINX® $3T: RITHIE

Setup Hold
‘worst Megative Slack (WHS): -0.279 ns Wiorst Hold Slack. (WHS): 0,036 ns
T'otal Megative Slack (THS): -5.2594 ns Total Hold Slack {THS): 0.000 ns
Mumber of Failing Endpoints: 47 Mumber of Failing Endpaints: O

3-58: FTLARETHIRAIATFIEE
FELLT oG, BRI E] XOY0 i [/O W78 5514, R/ 1 I BB N IR AN R AR 2R, TR T /O I

| Index | Clock Het | Root Clock Region | Clock Root Node |
e s o o s e o s o e e s o o s o +
| 1 | mmcnAAnsT/Ao1k0 | HDYO | EIPHY_L_WDYS0/CLE_VDISTR_BOTZO |
| 2 | mmcnAnst/olkthout_but_mmcn_zhold | 00 | XIPHY_L_¥0v&0//CLE_VDISTE_BOT14 |
- e e e e -

3-59: ES#hF ARMESH P LREHIR
PR 2 R oR B Bl I BRI 1) 1/0 I

Setup Hold
‘worst Megative Slack (WHS): -0.217 ns Wiorst Hold Slack. (WHS): 0,060 ns
T'otal Megative Slack (THS): -1.483 ns Total Hold Slack {THS): 0.000 ns
Mumber of Failing Endpoints: 16 Mumber of Failing Endpaints: O

E 3-60: FB ALY sRETSMIREAT FIHE
[E]4 cDC

AR E [ — MMCM/PLL S 2 (8] (R 2 CDC BARI, 0T DA BATR SRR S 4 1l 42 1 B 4 A S 3B A
LN S S P ): o ekl K ol s 0 AL L

ﬁ EERR: WH CDC BAAIEVE H AR MMCM/PLL RSP 2 18], TESHEE MMCM/PLL R 84 N 818 o sk LISl . 7EIX
FEUL T, R B EBUEAR X L g S A R 25, A R B gt

25 H [Fl— MMCM/PLL A [R50 4 5B PRI IR B2 (8] ) BR AR IR P 295K, MMCM/PLL ARG 4R 25 1 A2 (¥ IS
AN NE o 0T I SRR A BT, AL DR AT 8 T B LA OR RIS ] R

TEER T EAMABA ORI BRG] B8R 12 HER B[R — MMCM i th iS22 A7 THIR 9 CDC B84,
I AANEIEAA AT R BRAE 2 SR EPIANE MMCM i th AN g, JF B S ARz A 1%
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8 XILINX® F3T: RITHIE

Path 1
clock_gen_inst|mmecme3 _adv_inst FDRE _reg_1 LUT4_0 FDRE _reg_2
CDDCDONE ¢ CE|BUFGCE_inst 0.1 ke 1" L
CLEFBOUT - I 0 . —i1 s} :
—CDDCRED CLEFBOUTE [H° TcE [s] 12 j ¢ Q-
) i afe BUFGCE —D . o
—CLKFBIN  CLKFESTOPPED (& —i3
—CLKINSEL  CLKINSTOPPED [X* R LUT4 ®
———CLKIN1 CLEOUTO— CE|BUFGCE_inst_0_2 FDRE FDRE
—CLKINZ CLEOUTOR[X* ! o :
—DADDR[E:0] CLEOUT1 BUFGCE \‘ FDRE _reg_3 LUT4_1
—DCLK CLEOUT 18 [2* ]
— =
—|DEM CLEOUTZ . —i1 o
—DI[15:0] CLKOUT 2B [H* TcE [s] 12
—OWE CLKOUTI — P —i3
—PSCLE cLeouTIe R LUT4
—PSEN CLEOUT 4 FDRE
—IPSINCDEC CLEOUTS CE|BUFGCE_inst_0_3 FDRE_reg_4
—PWRDWN CLEOUTE— ! a C
—RsT oo[15 0] 4 BUFGCE —ce
DROYM® e
LOCKEDS —r
PSOONE |2
MMCMES3 _ADV FDRE
Path 2

X15234-110315
& 3-61: MMCM FIfE{EE iR

215K A7) — MMCM/PLL BN F) 5 I i BAT ] SR J JILL (/2/4/8) I, T LA FIE 2 3P A BUFGCE_DIV Z2 77 HHLAS
MMCM/PLL % H ke Bl 95 /Ao s 2 ] (K AR A 815t . BUFGCE_DIV S AF4RAT I #4341 (/1/2/4/8) TEAFHELLA 7] e
(/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. £3m. o

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

ﬁ EERR: AWRIFAT BUFGCE_DIV Hyc 2 [Alf 224, Horh BUFGCE_DIVE JEMEBLE VAT 1 e, PINZEARLAUE A RS FIE 5 (CE) A R 2 A5 5
(RST)o 750, Rl 7y (s BT i AERE (4 P lEARAS . Vivado TRARIREIX—xi.

e u_ddr4_infrastructure u_ddr_me_cal
e mmcme3_adv_inst . ?.hufg_du-(lk e u_ddr_cal
= lafe  FO=2420
[:_ﬂc,r::::: [Fo=1 w-'-l;:_in gffo=nmss {CLE 9 u_ddr_cal_addr_decode
0 '?cuncul:o CLKFBOUTRM®  —fE=dy k| ak| ok e mcal_DQin
“HCLKFBIN LEFESTOPPED|~® BUFGCE_DIV - | - .
i ‘i:.Lmh'sLL iLKIN:IEWLDL‘ u_bufg_riuClk cmp_byte_rl_reg[0]_rep ntal‘al?gln_hme_rl[sg]_hl 'Tof::;;
“Uevkm cLrouTole=2 4=y fochl  ruchl tu.ck =ir, -
Pl enz cucouToglts  feetile g Ur_o_mL_l_-u_rlk ch'_'_::I. b |o_1->sn-
=DADDRIG:G]  CLkourlfrs L= o ofe=t | =
ek CLEOUT B[S BUFCCE_DIV m_l’:::
T pen CLROUT 2 CH
=DI[15:0] CLKOUT2E[M S “oTe—
i :ZE::L ,_ft;oul::::c mig_ddrx_phy_vl_1_ddr_cal_addr_decode
“F'psen CLEOUT 4[2¢ mig_ddrx_phy_vI_T_ddr_cal
ttlocnicote cukouTsiae mig_ddrz_phy_vl_1_ddr_mec_cal
Wl wrnwn cLKoUTE[:
" lrsT Do[15:0]
DROY [
LOCKED S =
PSDONE®
MMCHES_ADV
mig_ddrx_phy_v1_1_infrastructure

e
& 3-62: MMCM [E)#5 CDC, EH e BUFGCE_DIV EFEE|—4 MMCM #iH

EHBFER A ] — MMCM B0 PLL B2 AN B, 15 78 75 2217 B I o 22 47 3RSl i 1 2% 1 5 B AR A (1) CLOCK_DELAY_GROUP J& {8 . DA R 3 ft 7 HAb -

o EERIERZH B B E CLOCK_DELAY_GROUP 2y, DA Ayix 2 1ok B2 A I AT Jo) #8 5 BOA A B 2%

«  f£"Timing Summary Report" & & e (A5 CDC {42, LARH & WRLL It 06 A5 47 ZE IR VLT A RS S 0 77 .

o FEEA AR ER AR RN S b D S5 A 0 (R A I B BR #1436 ] CLOCK_DELAY_GROUP.

ﬁ EERR: SRR E AU B T e R I B A5, B BUFGCE Al BUFGCE_DIV IR & LA LA I B 2 4213

GT $ZOBT5h

B GT B OFE LN, At ih, XEAEMT P24 GT quad H48E GT*_ CHANNEL ¥yt [83L5 ., UltraScale #3424t mik 128 4
GT*_CHANNEL site 17 &, XA SEAER M UE M. KZE GT e RA MK H, 5 33An R EA % GT*_CHANNEL 530 B 4P X4 FF . — 28 GT i 4K
SRR TR, I A 2 W X I R I AT R WS YR . UltraScale 28896045 DL M5B THAE, W B R R KE GT Ko,
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BUFG_GT 5ah7speskse

7£ UltraScale #3441, BUFG_GT ZZ17 itk T GT i 4h. BT BUFG_GT #ishA 0 X ThRE, MMCM TBHTE GT i Hi i 4
FHAT R RO R R VE . XS TR YR, AR E S B GT*_CHANNEL i Hi B BN 4 2 i By, B SOk
TRZERP AR

T GT #: 0, "L BUFG_GT 4Rt fgess, i 8Ll Es PCS B AR # R - $0uz 1T, i T PCle®

i, GT*_CHANNEL %8 user_clk. sys_clk fil pipe_clk 4z s AN . T EIELE: 7 8I8IE GT #2101 7 &5
UltraScale %8442 [Alff It 3k, i TXUSRCLK2 R85 5T TXUSRCLK # i — 2,

7 Series Devices (MMCM used for divide) UltraScale Devices (BUFG_GT used for divide)
LOCKED
BUFG? BUFG_GT
CLKOUTO
+2
MMCM
BUFH/BUFG' BUFG_GT
TXOUTCLK CLKOUT1 TXOUTCLK
CLKIN > »
BUFG?
) TXUSRCLK2? UltraScale | TXUSRCLK?
7 Series | 4 . <
FPGAs |+ Devices
) TXUSRCLK?2 GTH TXUSRCLK22
Transceiver |4 . <
- Transceiver [*
. Design in
Design in
TXDATA (32/40/64/80 bits) FPGA TXDATA (32/40/64/80 bits) UltraScale -«
-t -t Architecture

X15237-111215

3-63: AT$HEEKELER
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8 XILINX@ FIE: RIOIE

AT LME A Quad i) GT*_CHANNEL F4E =50 HH 8P B Quad H (1) IBUFDS_GTE3/ODIV2 5| JiIA sl HIATA0] 225 i sk
IRBNAL T [ — AP XA 9 24 A BUFG_GT 247 IATA — N LR A BUFG_GT_SYNC SKIFI5 & A Flik Bk 1 A FL i
BhEIREN ) BUFG_GT.

SRR MR TERIRAELE, Vivado TE¥% E5h#E N BUFG_GT_SYNC JFiE .

— B3 AT 75 B g MMCM kA2 GT % B $h Bk IBUFDS_GTE3/ODIV2 2% I 4 (1) &2 J A3 B0 b 0 Sl B IR 2Lt
WF, BUFG_GT UZE RN MMCM. BRAFEILT, fiRa3 0% MMCM A /5755 BUFG_GT AH IR I 84 X 34T L.
R HA MMCM 23R8 H [H—4> MMCM site f7 &, WA 40 B3 MMCM #i /73R AT fg i BUFG_GT, L%
A 21117 IR B B b 5 95

BEEM S iEEED

EZWIER I, FEIER UONEE R FTA GT*CHANNEL A2 [RTIXUSRCLK[2]. 405 £ M k£ 4 quad,
GT*CHANNEL M\ S35 i} St 2 1Y) e R Fu VP BE B8 2 1 TRIRN R TET 089 2 ANB b DX 3
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8 X”_INX@ FI3E: R

TERERT —ANZIEEREL. GT*CHANNEL bt N#f, TXUSRCLK PAHE (ot 7R, TXUSRCLK2 AL (a5
7N WEB TXUSRCLK[2] 1) BUFG_GT fii T+ quad, FFhric A BRI .

3-64: TXUSRCLK/TXUSRCLK2 FA-F % Ui & E O BTt 2k
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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

3-65: TXUSRCLK/TXUSRCLK2 EA [0 & O RURT 7 2k

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

24 [RTIXUSRCLK2 A [RTIXUSRCLK —- iR iz 47t (a) (B, S@iERRLL 1 FIERLL 2 738 BUFG_GT) , 7E GT #:H0&4
GT*CHANNEL FJ [RTIXUSRCLK/[RT]XUSRCLK2 i} 2 [AJ A7 % I 22 BR o A T e W 255K, GT*CHANNEL w] B2 &
FBUR T4 A [RTIXUSRCLK/[RTIXUSRCLK2 X (1) FilIE 4 % 2 MIFEPXIR. ok, WTFFoR, 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 I Virtex-7 #8412 32 NN BUFG M4 R Eh 42 4% . BUFG AJ 3 B Wit IR ER e a5 sk, BTN b B &
B e R i s b SR Ry . &R e %IR35 BUFG. BUFGCE. BUFGMUX Ml BUFGCTRL JHiE, HME8A E K
etk T TIRARE RN AMESERGER, BSHERBEN (PR ERTE) (S0 41 M (ERE) (R
31].

O B WP RORE I BUFG (3R, BUR 7R S AR A BRI Bk, AR wT HII Bk BRI AT Bl ok, JF 4T
XM 55 1 P f HE BT

M SR e IR 2 Ah, ISR DO b R, A BT S AR g B A PRI . DX R e B A S KT I A (X k2
1% (BUFH. BUFHCE). X 4h%24% (BUFR). I/O I Eh2E4% (BUFIO) J % XN 8h 2247 (BUFMR). W& 1 A 5% X 8t
BHMRFERE R, 1BS A RSN (EEIERER) (R4 (FEfm) (B3] 31].

15 FA 7K S B o X 33 48 77 SEER A b )4

T LY BUFG fid & /K P4 X 382247 (BUFHCE), LAWTEP:%FHT%W&IJJ feo NXTA B H BE BT
%ﬂlﬂﬁi EL i R 7 B A Horb i — BB 40 1) Bt e BRI IS 8, BUFHCE Bt R eh 225 . BUFG T BRBN7E [7] — B A [F] It b
X35k 12 A~ BUFHCE, AT A 385 B S 78 22 AN Al 22 ) A sl e 57 48 1l B o

Enable

BUFHCE

BUFG

Clock | (0] NoC-ggted
ogic

X13496

B 3-66: KERHREER

FERSTAL I, P 43 BUFH #5800 AT T A0 [ A B DX I o IR BE R A Ml 2l el . SE RS AR (B3
MDERECR) HIRPERE R BUFHCH W] I SEBILRE 28 I B X3 (0 o SR BE I B 145 P a2 OR th BUFH BKB) )
BIRA o I B DXk P K ) B AN AR B iR

BUFH A1HH BUFG. HiAth BUFH BAT o] 2B Isf e el B 2 ) i bt 2 6] (I AR A7 6 R AT REANTR) o ME— (A1 A0 2 29 PR A
BUFH IXEN /KA AR I St dalit o e A 2 SR A BUFH #EH A — I A Js ok sl , A A5 I X e 2 8] i 4 22 0 B AT v B A2 4%
FIABALR R, IR RO B mT L2 21X W~ BUFH BXBh I $hisk . BUFH 18R] U7 A0 %4 i X 35k 4 1) MMCM 8%
PLL, H T ehf N T IRk 85 (B4 X Fh ik AN 1E, PR E MMCM 88 PLL BT .
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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

(%] 3-67: SSI 23{ATimLk ERIPRES LS
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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 ##1F1M 5, iAo s sgma i SR, 38 R B AT OR 9 A BORE I B B3 USR] RE B I Bk S )
RATR  CAREAR I Sl N AE IR I PR S D e

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

«  BUFR (7 &%14%4F)

o BPEMEER, 0.
TRA B #hE LA (MMCM)
BUFR (PLL) 411

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
BHEREAN k. (HREME R R RN EATN S, B RIE T T 4 R R 1) 7700 2 B T it e sepiib ik

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 .

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

UltraFast %1t 75 /%165 107
UG949 (v2019.1) 2019 % 6 A 26 A china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=107

& XILINX. EFE R
THIFTFHEIFEGL. ER . S=EEFEls)

ARATHRAE T R R R

{E AT EMEER  (MMCM #1 PLL)

F P A MMCM 8 PLL A& S I B R AR . MMCM S F T BRI B I N REIR - CRI B 53\ R GRS
HAREMAL EXEF) , Biltn.

o GRS ROAR AL

o UEBRISBP R ERLE) .
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o AIEBCEHSIN B S

JIEREH MMCM B PLL, DM EZ5EE, LR MMCM TERIE TG B A T,  Beis 70 4t im SR B 75 o it
M. N, FEREIRZIEE A Clocking Wizard Sk IERf B X — ¥ .

LT L E R BIE MMCM B0 PLL, TR SR OG22 8 (2] Eo, 15558 P IR R BEEL, DA St BT [

o ERREIBIER,  HET R T EE
« EVAIEMRMELRR.
o SRR ISR

BEEIRR: £ Clocking Wizard #E MMCM 5k PLL I}, 7EERIAZMF F Clocking Wizard £ Tk s H 1,
ﬁ & M DIFER R E MMCM.

IRYERE T H br, G mT UL Bl i S (s, DAt — D i MEESE, AT UE S DR SO . B, 8T
CARRARIOFRE, HE b s

] MMCM 8% PLL I, 15 55 A $0AT DA T #A4E

o UIZHEMRANTES) . AREEELRE TR RN TERBEFENME, FOVEMNSiErEm S ik Ea
T2 o

R RSTERRFIA 2R,  DUE AT DAl S I szl K2 R A 2. QR Bl i, o) RST 3 3bid pl )
i

o TEBATELINEA LOCKED %o #lan, {R¥EEM PLL BN R Z N8, H2| LOCKED Efii. LOCKED {557F
TSRS 2 iEE RS . 2R BEBCE LOCKED ZIn S AT gy,  DUE AE RN AT .

o ffii\ CLKFBIN #1 CLKBOUT A Hi&EHE. M PLL/MMCM % i 4 75 B2 5 NS5 I AT AT 3 5%, 41 s
ZHOL #ME#E N, BUFG REMEE R kAT .

o ZEEA UltraScale 284 B2 852 542 ) MMCM BY PLL ABA 48R IS 4 2k, 3% 1% B BUFGCE_DIV T A&
BUFGCE. 1%, &Z["[F» CDC".

O Bil: ¥R Clocking Wizard WIS FANF BB, T 8 RARE S A B H G iR S id i & .

fERteh {5 BB IDELAY 5 A4

X+ 7 ZANEAERUL, W N TR ARSAL, AT A IDELAY 85 ODELAY  (ifjdE MMCM 8% PLL) ¥ INAAM3E
IR, IXRER DL K A kTR (] R S S0HE (AR A% . £E4 ] UltraScale sS40, ZES NI Eh i F 44 A A {
IDELAY. [Kt, BRIETEMA MR, 38R EEIUEH MMCM,
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FHE T K B 1L B BRI A RUE R . B, 76K HDL BN GAFR, 28RBS BT B 4% 45 4 S R 72 1
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TR R EE R Jg B S BE

R CE S ER A TN, 82N A EARERZFmD, RRAMENMHSS TRECEA RN 8 i%E L
PR 1] 45 B S I A B B B 1% IR e B . X REAS TS DA SE BRAR M S B AR R, IR TRIAL Sk T e R K BE
KT ELESE P30T B, FIH -gated clock conversion auto #EIi5 Vivado Zi& M, DL B sh#EH#H e
TR e AR . X T 2 1 I b gk, ) RTL ARR ) GATED_CLOCK J& 13k 48 5 Vivado %4 .

RS S g 77

Al R 2 (R R B4 T DA S B — B INFIR]IF, 448 0] LA8E F BUFGCE BY BUFGCTRL J& R ERZX I8 N 4% . hAh, 7E5E A
UltraScale 22#FBF, T LAI]14% BUFGCE_DIV f1 BUFG_GT. X+ 7 &%I%4F, &8 LL{#FH BUFHCE. BUFR 1 BUFMRCE
KT b

2 AT DATE — B 1) P RS I, A tH mT LAl P 3k s 2 A7 R i i A ) e b A HT%EFW%Q F ] A
mﬁmmxﬁswajmhﬁ%ﬁM P BRI B S S U4 I R I i

I ey TG v AT A — TR AT LA PR Bh A ThEE . (H R ARYE EOR RN B d $h 24, I mIgett 5 — M T 2 A
. Bltn, 787 RHREE

o U BUFR E4MBA AN 8 (KT 450 MHz) , T R fE BSR4t =ANaf b X3, BUFR @ ] B8 DL AR IZAT .
o XFF Virtex-7 #84F, WATREREXN 2B X (HigZ RAEE = AT EAAARIX ) {4 BUFMRCE HiA .,

+  BUFHCE & & Refe 0 & 78 SN I B X I b i sl i 2 . BRSO BUFGCE W DA g8 14, R H e Ry, =
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EHIFIE LR B B

FPGA B3P e L E 5, SR EL— RV FMA IR MR ERE, #EANRITAERE. ERZHECEFIIT, &Hn
PR —RAERBRENL (GSR) LR, MG RARMERE (GWE) 55 A MBI G Btk A\ CRRIPIEIRE
IRIERETBOEN TAERES

A0 2R SRR R [F) 22 B g P piasl, s An R B KIS AT R T GWE % 2 RR IR, B0 BTt 2 HEA R AR
Bo MT LBt ZKEARR. EHMBH, X078 BORT A AE E BAS IE 1 A B4 46 K 42

ISR B L AHE CAIRES TR 3D, 8RB A LA 7 vk i Jn 3 R A2 i e«

o (EHEARBMERERE SRR B B AR AR . EERER IS Bh 2 AT, B EMBHGERFTHRNZ AN AT, LR
BB 7R T 1E UltraScale #3F & ALE, W ZE IR 85— AN i eh iyl . @ /e FD i e Lk E
ASYNC_REG=TRUE, W] AT 27 Z RS #FACIE A SLICE b, WA FEH 4R/ s IR . EILERD 3
e FAE NN B 2ELE, A NI 4 O F{$ ] CLOCK_BUFFER_TYPE=NONE J& k.

clk_IBUF _inst
dk[ > ' °
TBUF
—‘7 cdly3_reg
Synchronizer/Reset T cdly2.reg €
CE
Delay Clock ——— cdlyl_reg G ey #
T at c CE aQ B CE| clkBufgce
cdly0_reg CLR | o_____
) I—CE
reset_IBUF_inst C e Q D FDCE BUFGCE
; 5 T g D FOCE
reset > LR
TBUF D FDCE
FDCE
Design Clock

X18183-110716
3-68: EfILEHTHEBIHIE L FIEIR KA

o A MMCM I, T LU ) S ik 3% Safe Clock Startup#£35, PAR{R R A E i Aa 2 AT 5 2 5 A fefiiAg
BT B, BUR R 505 T 3% B8] BUFGCE 1) CE 51 UltraScale 43fF MMCM LOCKE D 155 ({25 B, %3]
SN 8. 55 A BUFGCE 4T85 B Y BUFGCE (P iF4d) , & 44| BUFGCE/CE 31 JIKIZ
. IR R MUIRDE AR AT BUFGCE 51z (8] (B i imEe, A BhT UltraScale #3447 11 BUFGCE/CE B /7

yay
ek
clknetwork|instjmmcme3_adv_inst

CDDCDONE[*

CLKFBOUT
—{CODCREQ  CLKFBOUTB[®
—{CLKFBIN  CLKFESTOPPEDI™®
—{CLKINSEL  CLKINSTOPPEDE® CEjclknetwork|insticlkoutl_buf_en
ewkint CLKOUTO = ) L -

. In/c I H H
TR DL BUFGCE High Fanout Clock (routed to several or all clock regions)
—{paooRris0]  cikouT1™
—{peik cLkouT1af*

: , Jnte
1T it ct |clknetwork st clkout1_buf
—{oI[15:0] cikouT2ef | QiAW s e B i
—|owe cukours ¢

; e e | BUFGCE
—|PSCLK CLKOUT3B : I clknetwork|inst|seq_regl_reg([7]

2 ! clknetwaork|instlseq_regl _reg[6]
—PSEN CLRouTa [~ | dknetwork|inst|seg_regl_reg[0] | s
—{PSINCDE! KOuTs ¢ 1 -

SINCDEC cLkours = C i
—lPWROWN CLROUTHf i TE oL I Q-

—{RsT DO[15:0] &/ b aF—--—-- -——e==—D N
DRDYPH B —r
LOCKED| 7 FDRE
PSDONE[Y* FDRE RORE
MMCME3_ADV

Low Fanout Clock (routed within MMCM clock region)

X18185-110816

3-69: UltraScale 88 MMCM &£ B+5h /S Bh 7=l
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2R WHE MMCM 5 PLL #ME#ER % B v ZHOLD Bf BUF_IN, ISR E CLKOUTO [ ArE I eh#8 5 S it e 2y 41, FEAd

C> AR 5 CLOCK_ROOT ., 4n X /£ BUFGCE/CE 51 N IR, UMASCAE e s I B 1S A5 R k2 ) 1)
CLOCK_DELAY_GROUP ZJ3f, Bk#, &I RT DUKH B H i g 4% 5 USER_CLOCK_ROOT It B N5 MMCM # [
IR EPIX 3. XFF 7 RAVEE, BHFARERIRE SR, 85 AT B A B A7k 3 B I8k

&l

VIR (BIADIRZASHL) EAE IR ERE, A E A (R BE, ARSI R S5 1 5 30
BEREH.
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AR IR TR AL B ORI P S A7 B R AT 30 Sk S BRI Bt W 28 R i NI B A7 o A B o o 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 A P AT B A A Bt SR B SR 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)

R WURAHN B 5]\ QoR WIE, A Jm ML N 8 B h &5 9 Pblock Bk — >/ X A
O report_clock_utilization FriRAMNEHHIALE, AHMEIAR, JFkE T HE0E s .

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

A T
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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
%, JEHMAAUERP A ASYNC REG JEME. 2R BIRMEE XPM DUHH (R EA I B EE T, -

«  fEplace design PERBNRFEINRE, I [F)AD LR A1 25l ) B I ] (MTBF).
« iR report synchronizer mtbf HHATIRA.
o I report cdc HRAIES, Xl LGB IR E B ROR.

R X TR A RS T 2 ) CDC BRI &, S mT LA B HLRDR B SIB . Womvess, 15208 (Vivado
O Design Suite /' f5Fg: Bt A SEAR) (UGI06) (S 24] rhiytit k.

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

& 3-70: ELE4F cDCRHER
AR IR THE A XARMRMAFEDHRIER, ESHEXREHN (EiE) [S] 31].

Use
XPM_CDC _PULSE
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%43 CDC
TR 1 2 ARSI e 5

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

[& 3-71: %LEE4F CDCIRFER
AR WHE TWEZHRARNZAERESRNER, BSRERSMN (FERRE) [ 31].

UltraFast 1175536/ S 114
end Feedback
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com [—\/_]


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=114

8 XILINX@ FIE: RIOIE

B {fL{t. MTBF
BT MTBF £ DL F B3
«  [AP4E 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

Ll XPM CDC BEHUN, DEST_SYNC FF S E WIS IRIP A A8 8 . ZEFF A HERENT MTBF, it K/
AL R AE o BRI A AF AR I B — MRS, TEUTFHE:
1. it Vivado Design Suite SZHLMFEIZIT TS
2. WIEEREARSM, PUTEL T REL —
X7 RPN, WEiL#E DEST SYNC FF HIERIME. X202 BB T R ER IR SF . T oot
BEATRE— 22004
X UltraScale 28, 151817 report synchonizer mtbf fy4, ZEMAWEBEAN B MTBF. @ik
RAFE, WTEFR, EATLAIRE] MTBF, B 1E A5 2 R RS AU
R EIEFT ORI AN ARG TR - CDC g, Hot asyNC REG JBIEIEMSH T g P& 1Eds.

UltraFast 1175536/ S 115
end Feedback
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com l_‘/_l


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=115

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

Yes MTBF?

Yes

Need to
improve resource
or latency?

No

Finalize
DEST_SYNC_FF

(& 3-72: UltraScale 221 RIREIZEEF MTBF &L ILTRAE

X17899-101916

IEft £ RI% T

XPM CDCs 2t Clff) set max delay -datapath only ZJ#. XPM CDC 5 set clock groups ZJWRAFAE,
set_clock_groups LI A B m ML, IHEED XPM L. FE THREZELS, ES e U441 CDC
)

FEAHMA 1P

P FRSEIRAIE R TP A% RE S R ME IR/ BETHRIAE T A&, MTuhnid = i Eiratfe. i 7 E2 A P HEE,
e LA B

iy
\\\»
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+  (Vivado Design Suite FI /7 4875: K IP #4771 11H) (UG896) [ 13]
+  (Vivado Design Suite FH /4675 : KA IP R IP T RA) (UG994) [ZHR 29]
«  Vivado Design Suite QuickTake #iJii#(#2: f& Vivado HECEFMEH ] 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
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o WP S R AR A B A R A DR
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® $3T: 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]

3-73: IP EHIEO

{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 FI 745/ : BitiitfEfiiN) (UG8I2) (21 9] 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 FR AR AFE RS B, 120 (Vivado Design Suite I/ Hi#d: WAL /) (UGB92) [ZH] 9] HHifisER:.

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 /1 /" 488: B BT AISEIAR) (UG906) [ZHH 24]
o AIEZRR BN Vivado WITE A WLAIARE DU " R 320 3 LA 2
— AR RN BT (B E M) LGRS B A A . IR I T gm0, A R 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

HEf#H reorder files Tol iy B LR SCHRIN T » fEAE TREMENT, 12005 7T H 42 th 4 R0 AE Tl JA i
read xdc (£1%F XDC XD Fl source (B4} Tel A BBIZIHD a4k E 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

## Timing Exceptions Section
False Paths

Max Delay / Min Delay
Multicycle Paths

Case Analysis

Disable Timing

+H= H= FH FH H

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

LRE S| BEA2 P XDC fin %, HIH 5 HIEA 2
o HENMRE M RIS P LR 20 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 SRFRREE BRI HTE KA PP LR AE LR & P BR P A R
set min delay/set false path -hold/set multicycle path -hold
o RTL Ja PSR WS R LA SR il k3. AR S it L85
DONT_TOUCH/KEEP/KEEP_HIERARCHY/MARK_DEBUG
MAX_FANOUT
RAM_STYLE/ROM_STYLE/USE_DSP48/SHREG_EXTRACT
FULL_CASE/PARALLEL_CASE({{[R Verilog RTL)
ERE: A P AT By XDC SUFIRFE . A% T XDC I RAE TR R 2 i 00 HA U RTL HATSR T 32

W 2R G 4R
o WAL ZNE (LOC. BEL. Pblock)
LRE AT RAE I AR A0 B AL IR . S LF s AT FPEc. —2 RTLAE S A id R 2k, B EA
EANR T XDC 4. #hh, BT ER ZMAREMLL, FIMESZE AT HARERE, Fa1 LUT 3¢ DSP
Yoo BTV R AFRR, Hdi Flow Navigator H11f1"Open Elaborated Design”, )5 il Yo fE BB (1 Z 2
B U AR AR R R RAM B, 17 HLA S8 2 g2 R LS I 1 R Ak

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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8 XILINX@ FIE: RIOIE

)

B, AR REABEE AN G, WERAEES AR RPEAI L% ExE MAX_FANOUT JE PEE 1780 E, 1
HALEZ 08 DONT_TOUCH HEATRAF, T84 J3 i e A K 52 21 R 1 i 5 4= BHLAE

BRI 5IMBORF, SREH BRI T E SN AR RTL MR RcqT e fif, DS EAFA) QoR, A 22
LS SCBLREAT 7 IR AR, IOEE A A . IR E, BT LUEA] DONT_TOUCH ZfRIFAE RN 5, Bl
TEFELR & 5 S BO T ST 23R

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

A SLIN LR

SEIL AL AT S Foe 2 N PR o IBRZGPR (140 /0 RLEAN /O b)) W€ TRt i, B4 R ARGE 26
IR, VAR B ER RGOSR HCVE LR . fERE NS IR AT, 8 R SR ZU B A £ SR TE A P R A
PEMEATIOAE . BHRZIR AT B2 FRARSEELAT QoR LUK KT IR P i it B A5 O 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 4 I 5 AL LR I 0 A UG ORI ) 22 R B S A o X AT RERG B — ML I b
AUPERIB INZI AR ) HDL B3 a8 R R I TR B 200 B AU T TR I P 4k

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) [Z 21] HHI4EH:

S
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SN LEE X FAR

T IR E SCERR Gy I B 2P IR, G N AR R . XL BREAR N 5 2R K O e FAN BN, JF LAE -2 i
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
3-74: MFARFIESE

o RTINS A B, SRR B E AN 1/0 SEIR 295 A I Y ERIA I P B 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 3-74 mT =2, Timing Constraints Wizard #H8 AT/ 4RI 77 5 AT DR 0 THAI R 2 A PE AT AT SE M, AT S
BLIERAE IS, B2 6T Timing Constraints Wizard ({58121 (Vivado Design Suite FHFHERS: Q{2
#) (UG903) [Z1# 21].

THE LN L R AS B B

U
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8 XILINX@ FIE: RIOIE

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 5D , LA IAR B FRAME 75— DB LR FHEb 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

5l BT iR

F T PR S TR AR R 2 AR B B

o RHERR

o KA PR

AT $h L8R &

ZYRANR LIRS R o X TRAS R AR FIRHRPIR 21, W20 R T8 XN 32 Rk 2 A it
% report clock networks

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

Clock TXOUTCLK (endpoints: 148 clock, 0 nonclock)
GTXE27CHANNEL /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 R # AR5 A I B E SRR 11 5 (leaf) I BR 51 A4 . AN REE— MR A, T H AL JE % RUE
— 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[EIRS BRG] B E 0 1 BLESE TN, BAARSERDR T BARS R i i aity . 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]
e T e

PN |

REGA Data Path REGB
D Q : D Q
sysclk  IBUF BUFG ? ?
>
Recommended primary clock
source point: sysclk port
X13446
& 3-75: #iANim O _EHY create_clock
LIS

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

ZI T, WIR LT 50%. L4 TR R —waveform IAVE, IFH 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

3-76: [RIBS|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
3-77: BPSERIREEREETF arc THBETFF

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 c1kl EREE c1ko KL I P E Lo c1kl WHGE ALE BUFGL % T 467 &
clk0. Kk, REGA 5 REGB Z RIS FF st AN o tiEffl, DN c1k0 M 1kl Z I AF7ETC 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

3-78: FEWEF—NETBIEE HER create_clock
Bl A Rl Bt

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
IR T R, R AT E S e I Bl BEUAM R SO R b, 2 create generated clock o

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

R Vivado Design Suite It /5 51 BTk 500 B AT AN #h B FRIFAG3E, P LMER create generated clock fiF
AURATE LH TR, BRI TR E B . AZZRBININEF AL T 20RO LR B AR fG . flan,
MMCM SEH A BRI B K BRIN A FR 2 netO, W] AR NG N A ARSI R E v E S afr (hldhz £fecik) -

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 21],
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8 XILINX® $3T: RITEIE

F PR SCHYE Bt o
— B BN E ROE L AT BAM A (no_clock) # i RURBIANE I i i B O B 8 00, SR AH I e 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]

BJa, MRS BSB89 S I EEE R P B, I RAR G, Check Timing (no_clock)
R 2 it N B 8 1) S5 TT DA R T ) S R S SR S

FEI S5 4 R ETEhE) A BR 12

5 ERBANE, AR B2 I B A% 0 R AT RE L, IXREI P S SRR B T BT IE IR . AN
SEIRANE N 2 S BRI b, 1 AR AT RE S BN P E . BN, £ BT gen_clk_reg/QfEAT—
NEFAEAS (q_reg) KIS B, T HIEAL T ERSE c1 BB HIMER . KL, gen_clk reg/Q EMEA

create generated clock, A create clocke.

——
c1_IBUF_inst c1_IBUF_BUFG_inst gen_clk_reg
IBUF UFGC CE a
gen_clk_reg_i_1 D
:
TR ——
FDRE q_re
d_IBUF_inst £

& 3-79: FBG8hfEsH A4 R AT

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 SO B EOE e I HN T2 5, 8 nT UL SRR BT, IR report_clocks frd &
B I B AR R B B 0GR

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 Clocks

Generated Clock : cpuClk

Master Source : clkgen/mmcm adv_inst/CLKIN1
Master Clock : sysClk

Edges : {1 2 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, SR T ST A BRI P R AR 2 15 DB NI B . check_timing i 5 AT DACA LS A 9 TR 75 P 2 -
« no_clock
T RE U Bl AT 8 B AL AT 3 Bk 5| B
+  unconstrained_internal_endpoint
I PP BT B AT 5 I B R I e 2 HX AN B AR S8 S, U2 A 7 SR e SR T R A Bl N 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-*}]
WRIEAL 2 Vivado Design Suite iiiA 2016.3 B & fAs, &4l LN ar 43847 L MG :

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 IR R AT B I B SE”

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

%)

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

o WEREEHLEIBIRT O I ER B AGF, 1B set_input jitter & BLBSERIZNHE.
o IERBEMRUEA NS, MZHELRRE), N set system jitter. HREAEVUEMBINIRGEIZE.

XA Bl PEEhIE B R B AT S SR AR . P AR BRI

BT MmEM

1 T AR I BRI PP AR b B AN IR b (A ISR B, AU set_clock_uncertainty fird. X
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 [A)4R R 2 A, A LRI R TN J7 e (BB | AN D7 ARl « R I
Bl FR T Al e ESET S c1k0 A c1kl Z [ AN 2 PR3 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

B IR oL B AR PR RE

A -source 1L set clock latency A& XS I B AL B A Bh I SEHEAT BB 2T VEEPFME L A H:

o TROEAHEANS i A AE IR LR TG R I B IR AR

o XERAEARIRIR (OOC) Hi i3t A o A P PRI B Y PAY B A% A A A S0 AT A, FEIXRE RS IR IRAE T, AK 58 B I b g
ATHER, I TG B Sl HRAMB R DB RS AT 5 A Z B ZE 5, AT T3 .

AR A GE B ER, B IR AR S ik i N i 20

MMCM BX PLL MRz 15: [E] BR EE SR

HIER: MMCM B¢ PLL SR AHE I DAAMa FUBBCE IR (T Py I B9l N SEIR ) 1, 04

set external delay iR fRERIFMBZEI T FPGA ZHFAMEBIER . ARHE € HAERHE MMCM ¢ PLL 251
/O B P/ R4S R R B, HE vl RE S BUN FPURSIOE S . BbAh, A P AMERME AT, 0 25U SRE 8 5 iy N Vit A
IRHE A, AR AN 8 I DL T A B AR L F IR 2 R SR

2R Fih im0

B TR E BT RN i IO ALELRN /O ARELLAL, IR UAZ0E E S AR HE IR )R, AR/t FPGA A F 41
FOREARI 7o 58 SUIXME AR P Xof o7 P IR o L AE PR AR b AR B E N FPGA 284, fERELIEALT, B [/O BRI A
A 5 R AR B R N Bl S0, X SEIR A AIE L5 RN B A 5% .

RERIA

/O B2 5 H'E reg-to-reg B2 —FEH Vivado Design Suite I /7 5| 4T @4, BRIEIX 4B T FPGA %%
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
KRR FET XA, X /NI K IR %A AT IR RAF U R EE . BUNE LT /O BHF B AR AT N
JAERB AR AT b, a2

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 SESARNS T A8 F 8 AR IO SRt AT 52 o BRAR CEAESH I B IS I EFRE T set_clock_latency, 7504
NIEBAR T MOAERT RN B2l . SRERERAF AN Bl AL 2R 20 i 18] SR CLS R GE I BRI SE, 84 At vl L2 i
PHAEZAEIR .
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UltraFast & it 755536/

8 XILINX@ FIE: RIOIE

FPGA DEVICE
e i
Board | !
oar
; REGB [
Device : Internal Delay |
[T ———— D Q
l D Q I Ddata DIN I
5 > << |
2 R ~ Tsetup
I Te . T N |
| ,/ I -7 | \ Thold |
/ I,/ - \
- \
| / ( | Input Delay : |
I Aol
e et loLk BUFG :
| A |
Dc\ockﬁtoﬁEx{Dev i DclockJCL FPGA I
| o ___ l
[ Board Clock Generator ]
————————— X13450
& 3-80: MINIERITE
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

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

|
|
+———Max Input Delay—bl

Destination |

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

& 3-81: BRiEm/INFIRAMIANLEIR
A By N HE S T 3 B AE R I B 2 R B AR
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8 XILINX@ FIE: RIOIE

TE X IER
HIHUEIR S5 ERAM, BRARI IR T 24 A0 FPGA 28 FEAN I th B Htot NIRRT 1.

FPGA DEVICE
I I
| | Board
REGB :
| Internal Delay | Device
D al o~~~ pour!r T ===
| pouT | D b q |
I o ’» e I |
I Tco /// I ————————————— —_ I \\ Tsetup I
- \
I / | \‘I\\) Y Thoa |
| A | Output Delay - | |
T A
: BUFG L AN
I
I

X13452
3-82: MIHIEIRHE
PSS T AR A AR K«

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)

TEER T (o) MEREE G/ 73 B SE IR 2 A B ] Sl BB EAE CLK 3 1B sysClk i 4l ik 4T
5E o

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)
I

|
:: PERIOD =:
Source
Clk CLK
| |
| |
| |
1 1
DOUT Old Data >®< New Data >&
| |
| N | |
:—Min Output Delay—blf :d-Max Output Delay—: :
| | I
o | | ]
CD;ﬁ(Stmatlon CLK TH(DestDev)——» : :<—Tsumesmev) TH(DestDev)_>:
1 + | S
Capture Edge Capture Edge
(hold check) (setup check)

X13453

3-83: FRIRER/NIERAHIHER
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8 XILINX@ FIE: RIOIE

A L SE R AH 2 TR B R B RAEIR o 0TI R RIS FR R AR 2R ELBCT T ) — R AR D, H AR
P B3 SN TRV AT SCE R i A IR AE . H R AF DR RIS 18] W] 5 SCER N T B Y SE IR o 1558 B/ M B IR o
55 BT R BUG R T B AR SR8 L I GR K50 A L BT T 51 R B NEIR o R, BRNERAOSEIR AT BLMRZ . )
NG SEIR IR R A5 S AE BT BT B SOEIR . IX sl A4 /N E IR 4 e OB R R g5

set output delay -min -0.5 -clock CLK [get ports DOUT]

PRVt WA E S| DOUT FYIEIR LA 28 /T 0.5 ns, 74 RETH AL TR IN T F) 7 22

IEFSE R

RS T e BT (X2 850 5 4 N Bl Hh o AT 900 (V0 By o Fh S5 A4 195 DL 14356 o 5 02 PO PRk ok S A\ B
B th AR 2 R R /O BEAR AR AT & I B 2R B Bl I8 IR 2 ROE Y it AR I, R A N B
Bl o X FRIMMAFAE RIS, AR AR

WA 58 im 08 X RIRS o

5 XL 1/O FEBATRL M, WA e H ML b 5305 CURISBE. 47 JUA 77 0P PR AR
oI R

o R

o LR OO

o R E DRI R R 6

5T B AR SRR E

R B B LR 020000 R, ST R AR B PN FPGA 0l — BRI B (A0 A St IR
B 05 B 38 PP T 0 A L BB B 75 1/O 6 L1 FFREAT T S, LATIR FPGA it A F)
IR B AR A3 L P

ST R IR E

XA I, DR R AR SR B T R BN TSR R, AR RIS BT I B S R P A R T
e b R NTE= S L Rr st 2 I

i a=pridnsp om0l N )E
T AR BELLW, FATLMEH report timing fy AR BT NAHICI 8. — BT IN 5 I £ 8l e 58
B, g LAREHEH /O i DR ZE BT, S SIE N BE OGN /O ERZA, FFEFatT deih i H e b A RN
Fradr o aniRm PS5 AN ORI, R ST AH RN 20 R T B R i R .
B, din FAG O ORECETE ) c1kl Al c1k2 e

report timing -from [get ports din] -sort by group
E SR din WS clkl KB MIANEBRLA NN ([R]IFIE H T1Z S i /AT R ZEIR )

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

K5 Z HIAR IR B fir & SRS AT IN e o0 i, JFEE3) din WORHKT clk2, XN -sort_by group MEIAI i &4
A A NI N R AR ST A IR R AOREIR 215K, JF B HNISAT IS AR AIE din S 5 H g Al A SRk

LR LUER] ~report_unconstrained &0, FI"IF P B 45 R & IR T MR M. i T ik i A B 2405,
WZ 7y W0 R 7
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8 XILINX@ FIE: RIOIE

Path Group From Clock To Clock
(none)

(none) clkl

(none) clk2

(none) clkl
(none) clk2

BAIBE4 (80 Vivado IDE H1ff)<NONE>) [)5-Brgdiie sl (From Clock) =i ki (To Clock) ARSI B (K — B 12
R /O S g T BEEIE DL AT 1L 30 Y 4 75 AR A2 8 20 SR E AT A AR AT R . it 7E Vivado IDE 1, il
EHE c1kl B NONE J&f0) Setup 848, MinT LAE"To" ST & B c1k1 KB .

Messages | Timing x Methodology Tcl Console Zo=NE
Q T 2 CH O Q [~ | nm Unconstrained Paths - dkl - NONE - Setup
~ = Unconstrained Paths ~  Name Slack ~! Levels High Fanout From To Total Delay Logic Delay MNet Delay Requirement Source Clock  Destination Clock  Exception  Routabls
> NONE to NONE Path 31 o 2 2 in20_reg/C  outl 2.140 1761 0379 o  clkl
~ [ clkl to NONE Path 32 © 2 2 int20_reg/C  out2 2.140 1751 0379 o  clkl

Setup (2)
Hold (2)
> clk2 to NONE
3B cldhauttoNONE ool ol ... .. ——— — o — P &
Tlmlng Summary - timing_1

3-84: RIGARLAREVHIKOTIZR

FEGIE VAT R TAERE S5, AL JUEHISAT 1 DR E R i D AR AR ELT . b T R 2 st ke, i hn
S HARRECR, R RITA /O e CER S h ol .

1% F B aniR Bl B9 RAFRS 30

e E R B, EiAEMH A set input delay Ml set output delay ZI3. Vivado Design Suite i3 5] 285
Wit #EATS \7]‘}? BfFQZiﬁjjl/\ FSCBETA KRER B . K5, IR /O 4% LI R, T £i% T B 295K

l/I\I/O i o SRR T PO XS TP EAT AR, E 0 S A 20 o T i H e v e AR Y S R L, R A

X Phd 2 s 22 51 K il

EdENE

I PR E AR H /O BRI P T,  HOR G AR AT P ey, A i o (RO FEBRARIN B o ANREHS 1/0 S
IREHAUN pE A, BONEAT RN BB IEIR, ANFEMIEIE . BT E S AN AEIR" A" 5E S A IR g
(KT 7 AR A PN 2 ] SR IXR A DU AR I o 80 I [R) AL, AR 1R O3 VRS AR B A I ) Fi AR S ot
AT5E o

M Ereh R BN (ZHOLD) #30 T FPGA WI#) PLL B MMCM #HT M, /O BRI 7 B Je 2 i 3 b i
—ANWESEIAH (Bl o T PARE R TEAE, B R B SO B E AN/ B IR A R S

I BRRAE -
mmem data_regl[0]
CLK IN1 CLK OUT1
ck[D c
Input Delay mmcm_zhold —1cE
Q —
DIN_IBUF_inst — CLR
N[ I |I>O D
IBUF FDCE

X13454

3-85: AH§hE&42H ZHOLD MMCM S BYMINIE IR
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8 XILINX@ FIE: RIOIE

XL 5 S NAE IR PR LR BIAHF], DY ZHOLD MMCM FE IR T I B 4E, - RA — M TAME
R UIEASER .

15 A R AR 50

A LR AR B 27 T I B AR, TZIRER 1AM SRS NI IR SR AT e 4, T8 T VSR P R DL B X P B
RS B D N SR IS5 I oo A = 0 7 AP RSO

o BRI B S RUBARON B R SRR BRI Bl AUE SO B S AR (R (R AT . LA RR ER
/O B§AZ i A 5 i A

o OWTRABRARRUL, PRI BT R N BT S AT IR AR AL B, AL B 4 SCRA R BR AR N B,
ST TP F S o — 2% 22 IR AR 20 TROE S M RE DU B 1) A BN o3 24 AR {68 2 ST I e 2 I 235 2 —
AN B RN _EAR L RS B R K .

o N TR BRARRUL, PRI BT T BRI BT S A AR RS ALY, RSO B ) E SRS BAR B T T
SR SL TP A S e B — 2% 22 JA) ST AR B 1 5 SO A P FSI e 380 R DL Ao o3k 240 SR {2 ST IR 3 A IS S A —
AN B N EAR LA B B ER .

gi b, AL B A L R BROARS FF AT, ARG /O AR A S IR Btk A8 Y B A% e SR T A% T AN S B 1

ﬁ BEIRR: B SEEENE B, TR BN /0 BRI 2 RGN EE
PUER 4 N IR 3 H A BpI TEA AR R, AT B Z ARG, WFHTHELZEL, S/ (Vivado Design
Suite A P ¥eRE: B HTAIREEARD (UGI06) [ 24] stz .

i, B sysClk HLESHR £ 453 100 MHz, 5 MMCM #H3 J5 4 ARy 266 MHz [1) clk266. H clk266 4 R4
AL clk266 1 AZH I fie IS EH sysClk fEAZEI B (4% set_output_delay M) , BRI AR
IR, EAZESARA Re TN P 2 RO SR AR

5 FA 4 el

X T IR E) P B 1, etk 2 A A A SR P ) A 4 L [ 0l e i LB o A Ve 4 PR 922 ) R 7
JIN B S HE IR R 2R (R 22), Il R VR D Hh s i IR LRI 25 I ploR A . B B FIREREFT T R &t
EBZ AR PNCL IS A

SERW LA TS

/O ZysAd F s B i 205 FEHE FPGA 234 (M AN 2R 1 B3R F I — 3. BRAEIL T, set input delay Ml

set output_ delay & X —MHEN TS HE 8 EFHERERZA K. BUAUEH clock fall EHUERIE — A
ST B R REATIAEIR o BEAh, EIETTME A add delay EIUNAHNT T4 BT FIR BRI I LEIR 43 5l 48 8 2938,
B AR b

KEHEN T, /O SHR BTN T RSB R 1% FPGA I 1/0 BB MRS #hits . S8/ 8 1/O B R ER4E, f8mT LUk
EHRLLH PR M, AR EAN I ST 2 bR BT S TSI N BRI G K /O IR &, WikiR
H e BT E N Z BRI S E I, A BARERE Yo W, o e S SO b 5 .

ML IR AR

—HHN /O FFAWR, 1§55 BT /O A LRI 2 i i 41T 8T i, DAL FERFRG & FI R R R E . f
S AREE ST (delay type = min max) HEHFTE b L RIR PR, TTDAZSEDL TN NA:

o B IERAI R RPRIE PR B LR AR NS5

o {EH TR R AOE R IR FPGA #44 IR 1/O HidE -

o JERAN R B EE G IR AL tap U E AT UG BB RS M. RAT, AL E /O LA RIGER
HfE, I ENR GG KPR, DGR S R EAB ST LA 2 7 2K .
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8 XILINX@ FIE: RIOIE

/0 BRI S A LS1TSEH

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

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

AIEHIK /O SEB LR 2> 3 EUN Pkl st SEBl LRI T I P, 6 T A R A 4 LLA B P 2k i
/O BRARERTEFAFENH L, N L veit b /O BARE M R ™ 5, A BRI QoR K& 2 B52m .

MAZWMEIRBREE
22 FH SR 203 N\ v 1 314 H oty 1 TR) 20 B/ A2 I S R0 ¥ o
S 1

B X U5 A P K B T K E AR SR P RO B, 4200 7R 5 R L A K A A A B S IR 2

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

R

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

Afl, ALK AEIR
S5 2
TERIE I 1 2 4 FH Ji /N 5 B KA IR AR 4L . 52491

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

GOTAE T RN LR B E NS SORIEIR o I PP i R bk )3 1A T BILA AR A A AT Al H A58 240 SR AR AT A 18
o BRI, ZFITIEARIR YA

B K IE IR 8 5 B2 X Slow Timing Corner " #EAT S RACFIR 5, T fe/NAEIR N 7E"Fast Timing Corner” /. 5 i X158 2%
RIEBL B AT JLUOER,  DURAIE & B H v 2 TSI TR, SRR T ot 11 7] 2 8 L A 42 P 175 0 B8 2 2ot

£ XDC 1= ——iER £ 0

SR B P #80T IOy R GEFE 2 D IER S NI PR, (B 3E R B AR WU R R 2 #2 CUE ] 1/0 295K .«
JRIRIB LR F 2 M7k T 5 N . Vivado Design Suite S HRER LUBRIAIN 7 20 A B AR SRy Heal . 1HVR B 9y B2,
1S AP 6 Z00EAT VR B DL FE 43 U B AT RSB AT R 260 (AN 172 AN A WA RAFENE (0 ANEHD Skik
ATRESLAINT o H T I AN B S T A o VS SN by, DR A A B GR R  SE N A . f&R] B Vivado
GUI 11" Tools> Language Templates > XDC > TimingConstraints > Input Delay Constraints > Source Synchronous” 4,
FIBR -

E M BFshzEF0 CDC Z93R
Vivado IDE fEERINTE L R Al oA B I b 2 TR B B AR 1 E N o 180T DU FH DA R 2 SR B U BRI AT N

+ set clock groups: RRIFTRMH KRS Z AR 2087, T 3ESEASAH R4 A b ) R I 5 234
+ set false path: {Uff -from Ml -to MEIUEE M7 W _b2EFH I Bh 2 [ I 15 3 47
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8 XILINX@ FIE: RIOIE

TEREIE T, AT Re AT AR B83Z I (CDC) I — AN AN B4R A8 DL 20 50K BR il B S B8 e 2R i 7 «
+ set max delay -datapath only: WERHP CDC BEAR MR KIEIR 25 DABR I 4E .

TR QD%HT%EFQE%%E%&Q’J%Eﬁf%ﬁj‘%ﬂl’z{fﬂﬁ*ﬁﬂ CDC #g42 b, B ARKIEIBLI AR 20 . R, (ELE
# COC N PR, LIRS, — TS BT A7 I Bo0) 2 [R] R A 2% B A2

O il M set ~max delay -datapath only AP L set clock groups o set false _path AR E T, FER
IR HEF BT report _methodology XRiFATHIIN. 1¥1E, ES SRS 4 Brh i BT R

. set bus skew: M B RE T EM IR 225 CDC Bfe 2 i —4lf5 S

O 1B7R: IEAT LA Vivado IDE W B S LML, £ Timing Constraints"%& K #, J&JF"Assertions”, #RJ& X Set

Bus Skew".

KEMRZE

SN B 2 T — MBS, A LTI 20 . e R T D
.

. R

. R

Eikiz

A A BRI, RS . MR, BB R A%
. SEFMER GERRED

o EME CGRFIEHEGD

T

SR B B RAIGLE RET, BRI RN . AR T U4 2 — e R

o ENAIEERAF R BRI R, BB I B
« EAIIFE 1000 MR ] (unexpandable) Pa AT Sk R B, i ELIR e 51 SRR IR AR EATTIOI P 2eHEE kg .

USRI B EE, EICFE R, AR BRSO A, B L RN P 2R . 38R B BRI
BN, RSBl 5P CDC HER R 5.

TR
SPERRRIIN L B A OIS P S Tei B S B, PR E IR, RN AL TR AR
B e xef 43 36

FAE PR B 0 I oy 3R 4T 3

o IR EAR G

o AN RS

B2 ERE

I B AZ AR T e P 45 T DR P AN I B AT I PR 2 AR A2

o PSRRI N B Y IR SO B, U5 A BT RO R IR G BT IR S R R S
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8 XILINX@ FIE: RIOIE

o FIANEHEPRTEILFEFEN? U 5 IR E S AL ER R R RN, 1N B TE L SRR AR B R
%I+ (“unexpandable”).

o PRI R R] B AR R T 0 0 B 5 A ) A AH BN A A 4 TR B i 2

o PNETER I AL B AR R AS RAE TG T SN O FD, BB B AR AR Ok e A B (i dn
FoNEAND , SHIEMER. @20 EEE, DiFaHIURE, WS8R 2 55 P 2k 3R 5 e
o

KWERFIRES

B PR (multiple clock) AIHfEWRLLHT &0 5] RS &R — A LA LB 8k, FIE, set clock groups B

set_false path ZIHHARLEXLEI B2 [A]E o

Z)RE BETHLE

A DA P I 7 B b o0 2 i o SR A TN B R AR, R4 T MR 150 P IR b A [ IS e LA i £ S R 0 A
IS 5 A EE 22 300 AL ) B 8 Y R e A s R I E P o SX A AP A 2 RB N o 53— P V2 AT ARG ZE I e i 75
multiple clock HB7r. %87 IR Al —AN 4l 5] A FEAH SR e i e 5112

RS I Bbs S AN SR ST, SN I AN R 2 3R
o TEARRI B b E SO S P
o HIRBE S ECR A XA R A
AEMRERFIR L E XA EBR

B PIEIE create_clock -add fir @ AEH FIHIMZNS G EIACER M T 2 MR, S HBLIXME L. It
I, D2 Gt WLSEAE IR B TR — NI B AL 25 il

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

WA clk_mode0 M clk model IFEPA BN B, SO FE B EATAE MU B S AH AL AT, Tt 07 2Us il

set _clock groups -physically exclusive \
-group [get clocks -include generated clock clk modeO] \
-group [get clocks -include generated clock clk model]

FRT$h % B8 2 F SR IR Th RV EE B A o

LA EEE BB Z RS (SEOE WA ST N, XA L %, IR R B
Sebr b, — R A B — AN B, AR BT RO VE R R 2 A R

Pk, A CDC FEARIFIRITEIZI TR, DA — Lo eh o0 2R o IEHA 102 AT B0 T v (1 Bl b i DA B #E AR B

AL H..
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& XILINX.

$F3E:

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

AT T T~
<—\\\ \\\
D Q ‘\\\ AN
~ N
FDO SN AN
\\ \\
A\ N
A AN \
] \ \\
\
[ \
h| \
\
D Q D Q =
FDMO A FDM1 1C
I
|
clko N /‘\ /‘\ /
/
0 /‘ //
clk1 11 D Q J/ J
B.’ ,/
FD1 Il e
‘_ //// ///
s R

X13455

3-86: ZiKE FRT§h
MR AL B I C AR BB

witeE

clk0 fl c1k1l HEZEE M4 (FDMO 1 FDM1) MBI H . BHiEM c1k0 Al c1kl BB 2R 2 %

S

set clock groups -logically exclusive -group clk0 -group clkl
MG A A BB 5 C AR 1

clk0 MI/Ek c1kl HiESZME RS . NEFFRE A B Al C K7, ARAGEEHENHT c1k0 fl clkl.

T2 B2 FH 57T 22 16 52 P 45 ot P 1 IS 8 2 B b 2l 5 22 PRI AR Pk i S

create generated clock -name clkOmux -divide by 1 \
-source [get pins mux/I0] [get pins mux/0]

create generated clock -name clklmux -divide by 1 \
-add -master clock clkl \
-source [get pins mux/Il] [get pins mux/O]

set clock groups -physically exclusive -group clkOmux -group clklmux
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8 XILINX@ FIE: RIOIE

LR 5 SRR AN BT $his 32

AR PSR S R PO U R P O R T R B ECIEIE R T (unexpanded) (R BRXS o QR AR (S
PRUEAE R, ROAEE SR EUARTE, BN R Bl AT AR £ S 0 N B RSZ I (CDC) B84 DA R E AT 108 IE W AR
Rl L, ELIR) 0 PR AN T I P (0 LR P O 7T DA KRR R R A B AR S LR . 72l CDC Bl v B B

£ i 22 A1/ BAS SEBR B AR EER, - IRIAS BE BRI P 0 W EAT I P 030, DR A IR 5t T Ve B e T T RES A B 1 o

1EH TAE.

Report CDC

Report CDC (report cdc) fr & REMEXTBETHH 1 I BT AT 850 0 o 8T FH 245 BRI fE R 22 42 1) CDC, IX
T FeiE RO AR A BB — R . Report CDC LTI #1232 H i i (Clock Interaction Report), it Report CDC il
HT G SAHRN FZI . Report CDC ANMREEN FEE, BN FHEA T RS 58 N Shidih g 12 .

Report CDC A&iR 5l T F1l % WL CDC #4h 4544
o AR

o ZALMLFEEE

- RPEARPEER

o MUX Rl CE #5415 fLER R 4L

- [FEBHERAGEE

o ZEERARIFEDRE

o B H AR

WM& TIREZA XK report_cde @A HIEE, HZM (Vivado Design Suite FI P #RR: Bil- 4 M RIS A)
(UG906) [Z:11& 24] H %8R (Vivado Design Suite Tcl #54Z% 151 ) (UG835) [Z:& 17] H report cdc.

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

.- HRBEER LRI

MRS E Y & /ZY R

ST TR GBS, AT DU Eh . T2 220 c1ka Fl c 1k [3]  1 S 451

set clock groups -asynchronous -group clkA -group clkB

A L AR BT B A BRI B s AN S0 8, HLPIE 8] AT AR AL R R I, R SZ RIS 2 AN i R
IS 7 FH IR 2L 24

set _clock groups -asynchronous \
-group {clkA clkA genO clkA genl ..} \
-group {clkB clkB gen0O clkB genl ..}

ol fa] 4

set _clock _groups -asynchronous \
-group [get clocks -include generated clock clkA] \
-group [get clocks -include generated clock clkB]

BIRERE FRVLR

R CDC S 2 A F A4S (4 FIFO) =l I 4 i Z PR ) /E — N E 2455 R JB i b 2 1), st 404

A -datapath_only I set _max_delay ZIHRZAMSIX LA b 402 5 8), 6% N 3 2k 5

F BN BRAR K o 0 YR I e A Dy B RSB IR B E A 2 1, RO R AT IR [A] CDC B8 42 E# A = i — ALk
IDEAE
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8 XILINX@ FIE: RIOIE

2 e ) SR U 0 Ll R ), SRR B 5 B % M B e I e ) I AR DR D AR S SE T R 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 I A A — A B B2 ARE . BATUUEH set bus skew AR LR E BAMBLHR. Flln, &
ATLLK set bus skew M TAEFHKEHIDN CDC &Lk, MAZMMH Max Delay Datapath Only £33, 1% T %2
fE158., 1§24 (Vivado Design Suite Fi P48 : W TEFAZIHY (UG903) [Z 1] 21] H 5z .

X T AT EEIN G4 ) R BR AR &, 80T DUE S s s AR 20

AT ER{5ISMIE ST set_max_delay

M4 CDC 2R, MRS 2 TRE THL . WRELEMHAI R ZED— A S EEAT set max delay
-datapath only, IRABAREIEAHFMIE B [A{EH set clock groups £, MMiH set false path ZJHAL
TP fh o Ta) ) H e g Az B

IR, W c1ko MM S ns, THS clkl 2. M clk0 BE| clkl B EAPIZHE. HFKBIEA 1
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

[ 3-87: MMFRELHHEINSERE

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 [GCBla[*]] \
-datapath only 5
set false path -from [get cells REGO] -to [get cells REGla]

BA LB E M clkl I c1k0 BIthiRAE, PUAAREIHENZ BAFERE.
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& XILINX. EFE R
Y& E B R 5190

I P SR R AE SO e e e R s A2 R IBAT 5K BRONIEOUT . I 51 SRS T A 1% 420 I I 4k HE S 7 20 H F) B
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 BRRIEIRZORFEEMESE, DIERMEME R RE (RKIER)

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 5 51MsE A 6 R

A IRECR R ik, HRPTRER B A5 0, ks Tl T (T Kb ik

o AMEAZAGISNE, G PRI RIS AT AR S I, IR e AT N B R R S

© HZAGUMESEAMFRBEEN, QORERSEARNE .

o MESHEINA R S E S R a5 ARB B G, SOREGISMr SR E AR BN AL SYRRE
SR

BLTR & T RE S0t IS AT I ) 72 AR AN B0 () B 4 1 51481 -
set false path -from [get ports din] -to [all registers]

o WR din N HEARAER, HAELAR R AT ERIN O .

o W din S0 REEHER FEICHE, IRATCTHR UIHA P EROGBOE Dy AR . AT EA A0S AL
set false path -from [get ports din]

o MURFRENERAR, EM din s H BRI R RTIN TR [ E D R AR, TR A LA dTA] BLEE ]
(all_reqisters AT LR [F3TAN oG, XGRS A e e D -

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

H—N set_max_delay ARAGHEEMINLL, KN —to BeITUEHI B 5] I LL I B ST B4 o
< PISMILSEZ AT

1. set false path

2. set max delay Bl set min delay

3.

set multicycle path

R set_clock_groups a2 MEAT AN AP set_false path e, EHAWHANFFEIS. BRI
e TN P4k

set_case_analysis fll set disable timing T &%EH BIHRREER N 7208 EAIRILE RS T T84,
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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) [
21] R 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

& 3-88: TREHUERIERTR
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 ZEEBUFPRIESERAT. A E A SN RGN BRI —ME S, U IR IR e AR BT AR B
focBtEg e BN, W LARRE LI, DAGRARRT SEI T R M2 000 B T P i8. USRS T A7 g LIk
R 1, ToTE WIS E B AR . . TN R OhBR AR LI, (T 2 A 32 ALIC B A A A
config reg[31..0] Bt HRELIFHIEHEE:

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

MR A IR

IR R LR 43 A 3R, H R ER  GE/WED Bkiamiiib. BrAF2Eg CDC Bz, HNFELR G Thil
AN T AL D AR B A

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

B /IR K SEAR (51 A0 FH R 7 i X0 DR 455/ 88 B A S/ IR AR B I BRI BR AR R, T39S P20 AR i R S IR 501 B AR S A
FHACHTIN 1]

R
A5 P B/ BB R AR 24 A 8 DAL SR -
o EIEWCRE SR AR BRI T ) SR ER AR AT I LR
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8 XILINX@ FIE: RIOIE

A By T e A2 A A U A A JR) TR A RO T SRR B AR T, SRR AT DUNAT 2 B8P RS, L
RJE BN FESR (ER R KIERLARE) .

< BRZHAMLAR.
XFRE N AN Bl I RIERAG05 30 I ACIE A SR O BR AR T 55, 7T DR AL AP iR PR Z B AR AL R, (EAMHE
AT XM 5. (HAE, IXFPIT kA ME—RENS LSRN Bl R )T Lo 22— (R RE T 22 Ja 91 A2 14t A7 3 P2 440 SR AR 2 A
L BUN PRI S 77 1% . B0, 2 RO 3 AR AT 2 A0 45 I e 22 MR A2, JF HLIN P iR 2208 JL A BER
FERAAANA T RBTBe,  RTEFT LA R 20 AR (0 2 A ST A2 2 54«

set max _delay -from [get pins <startpointCell>/C] \
-to [get _pins <endpointCell>/D] 14.5

Hrp

145 46T 3 /M BRI (AN 5 ns) 982 500 ps, Wk BT A AR & .
o AR CDC g4 bR KB B AR AEIR

TR AR E U BRI CDC 2950 F A 4

AEVER] set_min_delay ZIRAERAE EIRHHEANGSNER . (REFEFE BRI ERIN e /N E IR 25K I8 W A2 LA IEAS I
PR IE B A BE L D RE -

IEREHR N
SRA PR KF set_max _delay AW, f#f -datapath only W, W ZM set min delay #JHH.
3 LI AN R0

set_max_delay AWHMEILIEAIR, HHABENLIRIE. set_min_delay ANEAIRFFHZENR, EFE
B ORFFIT LA 24347 N o

B ER IR

XY4H set_max_delay fl set min delay @& M —from B —to HEIHE & Jo R AT A B mi i 4 5 N BE 12 50 B
M set_max_delay NI NBRAE DB, BRONKIRER AT A AR A IR EXHRFE DI EEATAH, A
WAUER set min delay AWiIZME. ZENMEHT set min delay #rd LKL/,

AR BB B RGN, RO E ST 7 2 5L«

o BRI BATH Y B AT BRI B R

o BRABATLATH set max delay B set min delay 7B 2 ZIM IR DLAMTEE £ 242,

LAEIZIRIS, T HSAE BB h I 5 B AR 7 B A6 20U A RO R R s 0 A GRE 4 -

< A
WEBR L IERSIIAL, WP ROT O RC A RO RS « S A O ) i 1
< WA

IR I BTN BE S, R IT R B Te R A R0 AR SR i H B s

W T RAE KRR BES, #5233 (Vivado Design Suite /7487 : Il HZAH) (UG903) [ 21] F
Bz,
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8 XILINX@ EIE: WG
w2 FE BAR R 2R

Z AR G SN B AU NE BT IO D RENE,  TT0 HLAE AT Z 0] SN AR B A R AR AE DRI BHOAT (B0 AR B ) 434 o S0 o

AREA GBI B . BRARTRIEAS LA B R UOARIE I A —start JEWINZE TR 1, ZfE ] —end It
VU S B o O U AR 7 T I o M LA A M S s AN i i ) (R S ST AT R FFR AR o

IRFFRRIGL @ R RMKCEC IR ZHE DT, RFFR AT ZAE R X RBSUEEAT FARE . X2 htt4
i BNl ~hold I EE “ANLR . RN EIAME DUZ AR I Bl 2 M F2P CDC #t4e: AT @ HEB .

PR EIER, FRHLGREF AR

PRI B O H BRI P TN B REE S (R N NGRS I B Sy & MBI AL, BUTRoRBl, R 3 A
FIEA AR B RE, R AR UM s A A R I

REGA REGB
’fEN ’fEN

3-89: HUE T ABHEENMESHEEFS

X13458

BEFORE
launch edge

Source clock (REGA)

| '
| i
Hold (deflault)j

LUK LT

. I
} |
SelP 4014 (default) | )active edges

(default) /
N

capture edge

Destination clock (REGB) 1% |

I I
I I
Clock Enable | | |

[E3-90: E31/RIFEERIRIFE

X13459

AP

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 | |

[ 3-91: ZEAMMEERZ BIENENL/RIFKRE

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 8RS : I FALZIR) (UG903) [ R 21] ks .

X13460

i? BRI AN MM ABEN S EOY, TR BB SR R AR Y, SN BRI U S 2 S
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 24] i EERE

EE 5% TSI Y20

LA P IRSCEF set_multicycle path ZIW. 1ZZAR AT SR AR BRI Dhe AL TR s RS KB4, AT
KIBFRFET T QoR (&M #EN) «

MG S, 2 R EISMESA B T35k S P IR Eh I BR g T HIEM OGRAR . R EM R FE T RIFE
SRAIEHEE., MPEFEV KRB set multicycle path 29K (MIAEMPBIIRFFRR) AT REE, MAREREF
BRI 2 ns 5 3 ns mARTGHE LA L o X ARG AL SRS R P AEARIFE, KOS FEAE S AR I AT 2R 4N
T INER

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

HOLRITEE K £ e T 2R B s ey 0 5 1, DAME HAEWASZ B E 28 N i — AMEHnET . T A s e
%lﬂ B mux/S A mux/I1 51IER BT

set case analysis 0 [get pins mux/S]

Ao HREt

ANG3 A i 4 W] 96 IR PP 0 e v N 5 are, BB S84 BRLEAR A3 3% arc 1943047 AT
report disable timing &R KM F arc.

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

HWiEeE

set_data check fir& WL UL o5 2 IO R SR (RN FFAEALKD TS, RO FIRAFRRE R0 Hidnd
L% S P

& KA ElfE

set max time borrow fir & e EBUFAE AT =g  CHUF &5 1 124D AT G IR, JRHER )1 45 AT 2
(BUAF AR RIE D) o @R AR U B, FOVEAVRAEAEREE A RIIOE . 24 BT RGP A

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 I/ #585: fnfalfli FIZ3R) (UG903) [ZIR 21] e R 54k, BIE 5% a2 KA R
o XRTTMARME, S5 (Vivado Design Suite I/ #iRT: Bt M AIURSLE AR ) (UG906) [ 24].
o RTHHE, &M (Vivado Design Suite F /7155 : MAZAIAER) (UGI08) [Z M 27].
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& XILINX
B 4E

X

sl

EEIMNEITEIE

RERMZ G, RFENECE T IP, HWE T RTL LR &M, AT 53 N SZHIM B . ﬁﬁ%%LL%ﬁﬂﬁﬁﬁ
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— ) —
BITERS

xRNSR RTL RIS FEL05K, JF2E A Tha BT RTL MR IRALINER . BRI R, 4 TR A ARk
) RTL ISR RIEHE . W5 3 iy R AR RS 5 2 " B i i (baseline) BHVRit— ﬁ? et A
PR

W TRE A REGEIEE, SR TIIBHR:

+  {Vivado Design Suite 1 ' $8F5: 26D (UG901) [Zf 19]
«  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:B (Vivado Design Suite F 488 : £3&) (UG901) [ZH 19].

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 ¥ 53E % A i I ¥ciHRRE . Xt 240 T At @ rknt, TEMAS®NILiZT 4.

o KEEP HiZia TEAEH, JEHAMENME LSRR KEEP /] I TOREFHER S, B, RMALEE WIRE 5 1
R g L.

+ DONT_TOUCH HiZif TERMH, AEFHERAMRAME TR, X gkEhswmiiit.
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 ATSEFIRARAL Y JE R IO R, SN ThAE. %R SR BT A AR LR ), R AEAN T A (oA
T -

BeAh, EER, EE T EAE)Z G0N EAT R DONT_TOUCH [ /@ A7 15 72 7 :

o WRRIZEMREARE S L, MRFFZES.

o WMREAZEEAT RN ER L, WA T RASEMIZZRIAT, HES AL KEE L. H2, %2
0 W B R AR R B T R

MAX_FANOUT

MAX_FANOUT siilZ7& S 24, LU HRIE. 2 TRAREHIZHE, EAREHMASEG. B, R
MAX_FANOUT J& Pk i B A d1isc it 77 S I B N AT WRB 15 5, A TR iR BAZ LR

EEEAHIE T MAX_FANOUT {55 . Wi MAX_FANOUT Fi7E(5 5 & H B DONT_TOUCH %728 okz), Bl 4
%2 L& DONT_TOUCH JE MR, MAX_FANOUT Bahir T A ZEHFIMES, 4 MAX_FANOUT J& MoK TEikiaT

o1 B TR 0 2 R R R4 rep, H—VOTH), BRMSBIARA rep 0. _rep 1%, JEilikf
“Edit > Find"7E # 7, - #54K,  o LULE Je A I3 th 7 i e o

BEIRR: (CoA A PR HE bl MAX_FANOUT. Vivado® T HH ] place design Ml phys opt design #i4
i? XA A B AR, BEH TAE SR AR TS . W R R W e, DA T8 S I (AL ARG 76 A9 2 4
AT T A AT AR EAR .

R LRE TR

fErBh Vivado Zx4r, SERT LA A5l SR A 4 J5) B0 B RGE R BT SR i A . AERBHUFOLT, IXLIRIAAR &2/
1, =M B. £ E LT RS, T DE AR A LR S SRR S WA AR BRI AR ZH. 5
B R LRI, IR R SRR . ST AT AT OSBRI, AR VBRSO BB LR,
R EH I E R

e RRRLRE TR
7E XDC SO BL T i 5 B A i

set property BLOCK SYNTH.<option name> <value> [get cells <instance name>]

He

+ &HE <option name> iEIi.

. <value> /ML 1ZIETHIE .

+ <instance name> W EIXIEIUR 7R 4

R RUERMEIEEAE SR ERE . XA AN [F ) 00 S A R SRS AR HEAT 2 IR ER A o
B, AR XDC SCAFrh g B DL e -

set property BLOCK SYNTH.RETIMING 1

set property BLOCK SYNTH.STRATEGY {AREA OPTIMIZED}
set property BLOCK SYNTH.STRATEGY {AREA OPTIMIZED}
set property BLOCK SYNTH.STRATEGY {DEFAULT}

get cells Ul]
get cells U2]
get cells U3]
get cells U3/instl]
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il
s
&

& XILINX. 4

Vivado HIZE &R I EIFR.

Top (default settings)

U1 U2
retiming area
U3
inst1
area
default

X19285-050517
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.

ERE: W TR A R THRE LK TSR S AR T (5, W23 (Vivado Design Suite A1/ #EFS: £56)
(UG901) [Z1i 19].

. o | ~
Vivado 12458 RTE
# Vivado Design Suite 1, i LU FTHE Lk £ K T FRLBIAT MOk 5 0 3K — 7 VR4 0 [ 5 2 SR 40T 50%.
AR 2 5 RSB - P ] 3 M A3 A7 . — SO QR
SRR RTL I L RTL 5 8 0 BB b s o B s . T s KRR, 1P sl
WM, Vivado Design Suite 2 1314 B et (0452, I fEJFRREN FIB T 2dr. (EXHBIL T, oz
T SR, S5 R . DRI, L A (ERE R AP

T LR AR LR, A QoR FAEMEINT . LR e Bt B AR/ T — 3, ARl addnE AR
W, AT T 1%,

RGN NS HLEGIBAT IR DORIEA IS AT . ZERERE AR, Wit naia & %> 10,000 M SLFIH) 5
MNPIX o BEAh, AR AL AL AR M S AT R 1 X, I HANREAL T BTHITIR -

AR LRE ARSI S R, TS EE LR A BN X

IRATERAE AN G, AT LUE AT AR I MR IR B = . XA B T B GERR NG G B AT I EFr i ik
MRS, HE, RIS SR, XA RELX QoR AN,

set property BLOCK SYNTH.PRESERVE BOUNDARY [get cells <cellName>]
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& XILINX. 4

)

<D

il
2
&

BEERR: NSHITEEEIZT, WAL RERaEIN. HEhma ik e S FsR e

NFETHEZER, H2M (Vivado Design Suite Fl 5/ : 454 ) (UG901) [ZHE 19].

ZEENTE

RGA I FEPECRBHMERER R, XETRASTE FIfE R . ESSPITLIRENR RSB, N
AN N EENE.

KEFFIE DRC
report drc & BT R IFAE (DRC) LG4 WA ih o AN 1% . 5 BT 2 mANAT S . BRI A A5
(N

o JRLEME
« 1/0. BUFG FHAthis e iR 7 K.
o  JEMEFI MGT. IODELAY. MMCM. PLL 3%k UL K HAh FAE

B kR RS A A A IE DRC R, DA S e SEHLAURE A5 0 HH DI P 255 32 SR 5% 1Y [

R AT REM 2 ATy 1 2N ) DRC AL &, & nT LU BT AL R St M. ARONTESE, 1S5 (Vivado
Design Suite JI7 6 7g: it A AEEIAR) (UGO06) [Z 1 24] Pk

N=— ) — LSRN
BITIRE A

%F UltraFast Wit iR E T, Vivado TERM T —ME1TRE R ERAIECHEIRE . TR T AR 3
HEFERY B2 17 AN [H AR 7

o RTL #it: RTLlint XA 2

o GEAMSZEIBLTE: MR, ZRAE R

ETEMREKT, THRASIIIEHBINE 31217 Report Methodology (opt_design B{ route design). EFF)iz
IFXeek A, EHAHU T EL

o IRH Tl RORTFIEAT B, FIOTARRIE VG, AR T Tl 44
report methodology

+  WIFRAE Vivado IDE HIE1T FRREE, FTFRIIERIT, FRi%$E 'Reports > Report Methodology” .

B EE R LA B R, SRS RS A B IR AT MR o AR BRI L 2 AU A L B
o, FRIEAT IR

R 0TI SERA IP %, CAXTEGIHT I PR AL A

R ER, AEFEE I LA SIE " Methodology” & o FEAUET R 75 AN I BR BE T BEIURE 52 7 VA AL, 75 RA ) 1
FEAZTUE B N TS X, I FRIB IR A 20 W& e % s i i) JL A
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& XILINX. 4

o

s
&

Fom: X T RE M 22 Ak T5 T s 1) DRC AN 5, & mT DU PSR HLDR B S . BRONTEs, #2 5 (Vivado

O Design Suite FF#8RG: @ih BT AU RY (UGI06) [ 24] Hr sk .

FERE: MEE I PTA MO\ S B @S PR T 1ns B, KRR 5 RAMB I DSP 5 ALK £k
(SYNTH-6. SYNTH-11. SYNTH-12 fil SYNTH-13) MHKII T/ LR A .

TclConsole | Methodology — x 77 e (O] [

Q T £ offf @ ¥ 97warnings

Mame Details
~ La All Violations (97
~ @ Timing (4)
~ o BadPractice (4
e TIMING-25 (4)

TIMING #1  The waveform ofthe user clock gt0_twsrclk_i defined on the transceiver output pin gee2 LTXOUTCLEK or on the net connected to that pin is not consistent with the transceiver setings. The auto-derive:

TIMING#2  The waveform ofthe user clock gt2_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

TIMING #3 The waveform of the user clock gtd_twsrclk_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 gt6_tcusrclk_i defined on the transceiver output pin ghxe2 i TXOUTCLK or on the net connected to that pin is not consistent with the transceiver settings. The auto-derive:

~ @ XDG(93)
~ @ Hold (93
~ @ XDCH-2 (93
The same input delay of 0.000 ns has been defined on port"or1200 climode’ 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]

C:Projects/cpu_synthesized/project_cpu_synthesized/project_cpu_synthesized. sres/constrs_1/importsikintex7itop xde (Line: 11)
<

ultrafast_methodology_1 (97 violations)

4-2: “Methodology” &

W TR E 2 1217"Report Methodology" {115 2., 25 (Vivado Design Suite F ' #87d: RAELKITHIAD (UG8ID)

[ZHf 12] #1 (Vivado Design Suite I #855: &4 BT FIUREE RY (UGI06) [Z: 1 24] HrikFEHz.

WA B LR H B, JEiA RS B P (5 B AEBTH A B ST 2. N AIE R E Y, (Critical Warning)

L (Warning). 7ERZEEGLT, T EHk Critical Warning AR AT 4 A 45 R .

& FE! WUR B MRS KR 100 Wk, % TR R &K BoRIHT 100 5 A LA H B ATBLE R Tl 47 4

set param messaging.defaultLimit RFEMEE 100 BIFRAE.

KERFLAR

AR B LR, FFAEE I O T SR RIS . AN 2R & S B A2 AT IS [R) . PR RE i B A

e .

O B KA S FPA R K R AR BN # s E A B (¥ Critical Warning # Warning..
N TELER, WSS 3 FP R T 4R
3 0 e -
HELZE RN FEX
N LR A U9 A 455 5 N PR

BIELER FIFENIT ARG

ﬁ BERR: RSB M5 E R RIS R, DL 6 Z0A ) 1 vt i
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BESRHAREA — D EU LI E R K, DU IR A G2 AR RENS ] 2t Is #%

UltraFast &1t 7554167 161
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=161

& XILINX. Es®. bl

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) [/
24] R

N A E
KERITEEIERLAR
AN PSRN HEM A B /0, MR AN [F D S A E 2R
1817 check_timing LARBIRANRMIEES . B Za 1 E NI 2181T, HIEE report timing summary
P—#45r. A, report timing summary fL$E Unconstrained Paths 43, oA T8 SCAIYRER H [ HLET 7B
SEHEA R FERE N ANMZHERE. N B -max path EIHES].

XA T &L WG, B17 report_methodology iR Jf & %A TIMING M XDC K #, LA 2B NmEL
W, X ATREAEI PO AT AN e AR, JF 2 S BURE A KN A R AR AR

R 4T Vivado Design Suite 2015.4 K& R A, 1A report drc -ruledeck methodology checks

Tel 4.

& & H check_timing $ri2AY 8] 5%

check_timing Tcl fy& &R & ER 7 E ST B BEHR IR P, I ENBER M check timing ARICHIFER, &
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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& 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

WX PSS, WAEIX LA IR B2 (i set clock groups i set false path. REIEAEAIRSFHI5b
i, AR EA] R H AR

i? BEHIR: BN XDC HAE Tel {EERE SR, BT DL SR IR T 25 50 2L

& E # report_methodology #riC A [a) &R

report methodology fiy4 AR 5 HARAILI A Kb 720 4r i) @, S8 U ATE IS AT A7 R A A 28 T 2L BT R AT AT s &
ARBEITEANHTER A =K XDC A TIMING 251, LR B AT I P S SRR - Fa e MM R . &5, b4k
VEMR L2 52 M I P SR AG 22
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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
A e R A S AL

% FEIRT T AU R

% 5-1: BIFRULEI75 % DRC

" mEM iR
TIMING-6 EDN & FEAH DRI b 2 [8) AN A7 4538 F I 4
TIMING-7 R FEAH I e 2 TR AR FE 38 F 715 A
TIMING-8 RS TEAH SR B 2 (A 7E 34 7] & 31
TIMING-14 RS PR B LUT
TIMING-15 ik B A R A2 T R AR KRR
TIMING-16 e o KA IBER
TIMING-30 B Jiv e FH 26 R b ) 5 R A b ) 51 A AR
TIMING-31 EiN FERS I B R ANE 2 1) 2 JE i 1%
TIMING-32, TIMING-33. | & IS GINPSEER R AT
TIMING-34. TIMING-37.
TIMING-38 F1 TIMING-39
TIMING-36 EiVN & BRI A RS ) = B B A
TIMING-42 s FH #4542 2 B BEL AL O B A A
TIMING-44 g st AN B P P B e ] 5 e P AN E
TIMING-45
XDCB-3 ik TER—/MH set clock groups &, ZAHH TR —

4

XDCH-1 Lk % Ji H s A 20 R b Bl OR AR B T
XDCV-1 sk HH T/ AE S P S B AR T T U AN e B L TR 7
XDCV-2 sk H T S 1) RO R BN A e LR 7
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& XILINX.

7375 DRC X3RS R E RS

FE5E: W

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
SCE B, B RSN R B, BRI SR B IE 2K CDC k. X T iRJE 2K, i report_cdc AT & AT

EAMERE R

{? EERR: BN E S E AR IE R A .

% 5-2: WWRE A DRC

wE EEM iR
TIMING-1. TIMING-2. | E k#e4sk A U IR A e X
TIMING-3. TIMING-4
F1 TIMING-27
TIMING-5. TIMING-25 | = k#4; AR b
1 TIMING-19
TIMING-9. TIMING-10 | %4 ARENBA R CDC H
TIMING-11 g ANEYH) set_max_delay -datapath only il
TIMING-12 B A b B U SR A R R Y B2
TIMING-13 .|%#% T B{ A2 W I 5 B A 52 BE 0T A
TIMING-23
TIMING-17 LN 2 B/ I Bh Bl AN /i SEIR 29 R
TIMING-18 . %% Bl It E g N/ R IR A R
TIMING-20 Al
TIMING-26
TIMING-21 .|%#% MMCM M ] ] i
TIMING-22
TIMING-24 fecgesy M5 set_max delay -datapath only &
TIMING-29 et 2es A2 BT
TIMING-35 BREE 16 2L A AH R S i B AR AR A JE T
TIMING- 40 .|%% ANIE 2 (P Bh A B SR
TIMING-43
TIMING-41 ek SE XCAE A 5| A TE A% i B b
TIMING-46 Mok CE 5 & =1 2 Ji k44
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UltraFast & it 755536/

H Bt 75 7% DRC

HoAth TIMING Al XDC A5 B R AR FE— 200K, XL AT RE S ECE RS AT (], oS08 A LR, B X Mbe 4 528

WAERBUR . FERIE S TR Rt R AW A . LU R TIMING-28 Kot CHiiy 3 23R 51 I B 3hfiT A=
WERD , BEONEB SRR AT FOR R G, B ST AE I B B AR AT RE 2L AERXAPE DL R, SERTE LINAR
AN AR BORE B TR R I 7 B A

Wt EE (baseline)

B RS R, R RE R, A UT CLE R (] 5 A I P20, 1 LG W AETF AR X% R 1/O I 7o £ 5¢
BARPTAN )5, 2 BENZARB P ITA BAT R G A S B PRI 1Ak AT RO, RIRE
FEANWTE AL AR RET E N PR (FAAAE RIS PP BeAh, i T B0HE AT REAAAE R BRI, DAL (baseline) 15K
TN OFERERS (BE LR ZEK R,

NV BC B R L bR AR, S A BN T A SEBUP IR 5, B A IR AR e xR, e PR . 1k,
TR LABIRE (S R, LATE Vivado® S28l TR b 45 th Sebr iy A5 it . SRS, FEAN R s BB R b g AT 4R
W, EATBERE AR T — AN DB TR R PR e . R RO T R

( Post Synthesis Checkpoint >

Yy rememme e - 1
1

1 0 Use the Timing Constraints wizard H

Define Baseline Constraints <—>: [1 Skip 1/O timing constraints :

: [ Validate with report methodology 1

A

1
opt design + U Resolve setup violations (WNS) 1
report timing summary : [ Validate with report methodolgy :
e e e e 1

\
P T TTTTTT T 1
place design 1 [ Resolve setup violations (WNS) :
Optional phys opt design <—>: 1 Reduce large hold violations (WHS) :
report timing summary : that are over -0.500ns 1
____________________________ 1

Y
PTTTTTTTT T T T oS mmssm e 1
route design 1 [ Resolve all timing violations |
Optional phys opt design <—>: [ Verify methodology and DRC checks :
report timing summary : are clean or properly waived 1
____________________________ 1

A4

( Baseline Process Complete >

& 5-2: WITEE (baseline)

X20037-110617
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& XILINX. Es®. bl

FERLAFE G, 1ERT L

o THBREBUNI

o SRMAEMARERE.

o FEREHGRIN B TR BT AT, REETE R AT R LR AR

@ B SR B BUEE B HERE 1 SR G AR A0, AR IR LR ZL A HOR TR BETT HDL IR SR B

EXEEAR
LR B AT R L AR, HRAEBCA P I P A R 0L R AR N G 2R & Vivado B . FTTTRE 2 5, 156
P P 295 3R 58 AR 100 3 7] 51 2 18 LA AL 75 B0 SE A R I Bl

FEAZI BOE R € A LR . IRBALZIHR, Vivado 2 BINZMG [/O I /7. ik, EERAIZNBUE X /O I FLIH.
WA A, SRR S Jm, B PTETRRE A5 W1 E S 1/0 P29

O YRR (RN PRI SN, S HOHEE E I 1/O PR

TEET SRS OF I Y ARSI P DL, 15 8 SCBL R 23R

o TARERZR
« WA (CDC)

[F) A2 I B ] ) CDC BEARAEBRIATE UL T N Fr 200K, (HEAZE ] %2 42K CDC ML R S8, 4R % 520 I Al I
Fedil b

o ORTTREI R YR
P04 RTL LR 2 i R B R IR

{? BRI AR P SRR IP I B S AT & 38 R B LR N XDC FFELIHR . XL IP 22 HE A E
ZEMScIld e . EOIEIEEL RN, BLIUREF IP 2%,

ARANGE P R e PR ] 17 R ORI, A8 B A48 T T3l SRR PR B i TR I 25 3%

iy T w75 1) 522 A LE Bt

B AL B 1 P SR 7 2N Vivado IDE . 2E Tol #tfl & reset timing, CABREMIERETA L
.

i/ report_clock_networks Tcl Ar&- B —/NTe B LN BhHI . Horh b i AUE BT b e U o XA B
B 5E RB R 2 BRI A% GRS B 213 . A Timing Constraints Editor &SP I8 2 A& M B4

FIA R B IRTR

TEI B P 28 35 425 SRR BT I B I 2 AR 52 BN 2100 05, 1S BE T UG I0AE T A= e #h RS . BB T Vivado T H. 4> EH sh7E i g
e AR b 23R, N — e B A ATAE AR {1/ report clocks RE/RMILLR 42 create clock
LI E T, BRLER S B R .

ERE: MMCM. PLL FI Bh AR5 RN S B e . BbAt, XFT UltraScale™ #3f, GT W& T4 sk,

report clocks iR B/RFTE e AR . FITE (F create clock B A Bl i 8] 1) X HI7E 8 M7
B RoR.

o BAERADLE Y (P) M By R B
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& XILINX.

FE5E: W

o WA B AT A RN B EE T DLR R i (P) T LUR IR (G).

o IBMEIESUE R B oR O A B TE

(A,

o bR MRR A RTAEN B SCE G Ay (R, RN SR TR RS BOE R (D BRSO R B

(V)o

TR T create generated clock AHUREIEAEMM . WK TMELHEL, WS (Vivado Design Suite
I $EHs: T EHIZ00) (UG903) [Z1E 21].

Lttributes

F: Propagated

G: Generated

A: Ruto-deriwved

R: Eenamed

Vi Virtual

I: Inverted
Clock Period(na)
ayaClk 10.000
clkfbout 10.000
cpuClk 20.000
wbClk 4 20.000
usbClk_3 10.000
phyClk0_2 10.000
phyClkl_1 10.000
££tClk_0 10.000

Wawvefiorm(ns) Lrtributes
{0.000 5.000} P

{0.000 5.000} B,G,A
{0.000 10.000} E,G,A,R
{0.000 10.000} E,G,A
{0.000 5.000} B,G, A
{0.000 5.000} B,G, L
{0.000 5.000} B,G,A
{0.000 5.000} B, G, A

Sources

{ayaClk}

{clkgen/mmem adv_ inst/CLEFBOUT}
{clkgen/mmcm_adv_inst/CLEOUTO}
{clkgen/mmem adv inst/CLEOUIL}
{clkgen/mmem_adv_insc/CLEOUIZ}
{clkgen/mmem_adv_inst,/CLEOUT3}
{clkgen/mmem adv_ inst/CLEOUT4}
{clkgen/mmcm_adv_inst/CLEOUTS}

[ 5-3: BY$PIR &R R M ERT A R RIRS #h

Br: BRIFE RS E AR S, ES AN RS (no_clock 245D o Z 5T M Report Timing
O Summary H1 W 8f# A check timing Tel Ar4-3RHL

B g 32 S C 23R

FERSAIEIN PR LT AN, (Do 20 7E S5 A AR 45 TR (R N B S2 T B 42

FERE: ASEET AN ST IE A I DSl S AR o T R S B e I S A B A R AR AR AT 20

RERHXR

I&BEMH report clock interaction Tcl My & B EREPZ MR R HIRE S H—MFER 2P A H FRE 2P 2R o
AT B RS IN B T R B, o R AT AT A AW . FEIER T — M ag Bk & sk

.
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& XILINX. Es®. bl

Destination Clocks

Y
o o2 oy gls T
5 0Lt -y .t 4 5 » u

ey iy m%ftf Jbs’”&; aJs""’u m%'tf @c’*"ke @‘Cy”k 7 "k

‘fﬂbcm- %C,.y( P

cpuClk_5
ftClk_0
gtd_teusrelk_i

2 ot2_teusrclk_i
E otd_teusrclk_i
3 gt busrclki
5 phyClk0_2
¢ phyClk1 _1
ushClk_3
YIRTUAL _cpuClk
whClk_4
W MNoPath W Timed [ Partial False Path [0 Max Delay Datapath Only
Bl Userlgnored Paths M Timed (unsafe) [ Partial False Path (unsafe)
. Failing Total Path :
Id Source Clock E:EE:‘IO ~l Esﬂ;s) E’:ZI}S TNS (ns) (I%Fnrs?Sp}Uims Erﬂl\?sp)”ims E:ISIS} Esaess) [.:;')S (Tr:—;? g:gg;i;?artion TERE LTSRS
26 phyClk1_1 cpuClk_5 rise - rige 1.901 0.000 o 61 7.000 rise-rise  1.040 0.000 Clean Timed i
31 fCIk_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 - rige -1.372 -196.991 532 834 rige-rise  1.089 0000 Virual Clock  Timed (unsafe)
13 wbClk_4 fRCIk_0 0 1635 Ilgnored Asynchronous Groups
33 fClk_0 fClk_0 rise - rise 0.673 0.000 0 8320 7.000 rise-rise 0046 0.000 Clean Timed
1 gtO_bwsrclk_i  ot0_tkusrclk_i rise - rise 9923 0.000 0 222 12.800 rise-rise 0135 0000 Clean Partial False Path
2 gt2 twsrclk_i gt2_tusrclk_i rise-rise 9734 0.000 0 222 42.800 rise-rise 0095 0000 Clean Partial False Path
3 gtd_bwsrclk_i  otd_tusrclk_i rise - rise 8.856 0.000 0 222 12.800 rise-rise 0123 0000 Clean Partial False Path ~
[ 5-4: BY$HAZE R & LA
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£ XILINX. wom. Wb
NERAG T AR .
3% 5-3: report_clock_interaction Efif&
Be & ax #7i*
TR A% LB AT . FEATZ%, BRIFGHERLY
e EgRE B,
o CIBATH 7 4 | REERTEPEMAACE, MHEBROENFAR. | FEHTS%, BRIEEAFER
W S b ) AT AT 22 L
H Wik E AT HLIN B g i) e e g AR KL B E BTSN | RS BN TR R E N 4.
R PP 20
AN ST T 4 | IR B2 H, i AR DR P20, (B | R A X S R B RO AR ] 7
W OA%4a) |, WA LT RIS (IR . A, BEEAE RO
RESL
i3 B4y O B AR | XSG PR A H, AR BLP R AN (B | R A A N R A IR 7 R
(A4 R . B, RAEHSBAERREMARY | LK,
P2
B’ F P 208 1) | TEX SS I BRI RIAEEAS B, JF HLE T Bl | SN Se i o N2 S P 0. 5
7= BN ERARIN P41, AR AR AT P | 4, B EAHRIY HDL RS2
N, DA ORAE I g 2 T 5
I TE A 7] 25 MU AT S PR A5 AL
Wl X f R AT 3R HY | XL i B g HOE AR a0 T 07 SN 4 | A B Ak T R RS BARE
PR : set max delay -datapath only. SEIR AR E#

FEQRAE T Oy AR BN PHAH 2GR 2 1, AR h LA R R 2L, BT rA i e BRI DL R B 7 400R
Pl LR D I A AR AR . RO AR R IMOE H & S EUR L AR BT
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& XILINX. Es®. bl

AR % B AT AY AT 33T

B A2 E R AN A EL o0 5 A SR I R B . A I R B o0 S E R R . TR,
{EHFEH Common Primary Clock BB & A (19551, X0 R x Se f f o6 AR A 35 B R 032 s I B a2 Y B
BHEIT ERE ST,

i/ report cdc Tcl fiy45%f b i g 2 [A] B B g VE BB AT 2 . WIRGE T ETE 2 K report cdc mid M

=&, S (Vivado Design Suite 7 ¥8rd: Wi AT FIILSEIAR) (UG906) [Z 18 24] F1iERAI (Vivado Design
Suite Tcl #7423 %1579) (UG835) [Z1] 17] H [ report cdc.

R AR BB PP K

BEAE, TR B, ISR AR S IS ] R B R AR R L B R . 398" Path Req (WNS) X B, W &FH Bt
BRIAEIESR . B 5-4 o T 3% WNS BIHERF IO Al i o A B I EE I BER DU QR AN AE TSR ER

Vivado T EARENI B & 22 1000 AN B, 281 1 5 W6 Bt B BRl RO AS — S5O Bl g 556 0L, DAL Tl e A 22
Ko 24 1000 ANJE A 2 DAR € fie ks LRI, 5 7R Not Expanded, FEIXFMENL T, 520K AN B0 A 726 o

Blhn, #RE—24 M 250 MHz B 44 %] 200 MHz B8k 42 .

« 200 MHz B IEA A {0, 5. 10, 15. 20..}.
+ 250 MHz B8 IERY 9 {0 4. 8. 12, 16. 20..}.

IR AN IEBLI , e s b o Jt e P R K

o 250 MHz B4H7E 4 ns B —_ETHA.
« 200 MHz F 801 N —A ETFHEAE 5 ns.

X2 FHO 250 MHz R E] 200 MHz B Bl i) BT B R 4 7295 7E 1 ns.
ERE: {E 20 ns (RIS I BRI AEAG AN A ZOR, OSBRSS BE-5 AOZ T A -
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& XILINX. 55, Wit

RUOMIZ R — MR 2 B I FP 2K, DL SR BN R . AR BTN, R IR 2 — T RE O AL B
S ) R I TR T i

+ set clock groups/set false path/set max delay -datapath only
W B o A A SR I, A X S AR i 2 — . T report_cdc Tel fir 4 SRIGER 4P A8 I H B 2 75 42 4
set_multicycle path
TE TR N 7SR A0SR, AT {1 5 5 24 e P AR 42 ) 5 S Rt S

WRAT A ABAEL, BTt T Rl 2 IS W AN B i P I e B BeAh, BT iR AR AR ARSI AT R

B TTH T XL AR T ASZ B (R B AR . AEPAT PTG P BREN I SEBUP R T, — 52 B X R AR, X —
RAREE,

n clk200

W clk250

e | L =

5-5: M 250 MHz Zl| 200 MHz BRT 5 32 5T

[S] B £ 5R 3= A $ R0 AE A RS

TERNEEIT P A2 1T, 5 lifiR Pl report clock networks, &R HAELEMRLE R oh . @ H BTG R Eh#T 2
BERA 0, FIRT AN LA BT b 288, IR RAREA IR E R B I FEPR,
report_clock_networks T ENBENIRS, Bt aER AR PRI G F I b EAT £ 4.
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& XILINX.

FE5E: W

? 00
]
\
\
\

TclConsole | Clock Networks
=& Hd C
> Wy gt0_teusrolk_i (78.12 MHz) 52 loads
» Wy gt2 tousrclk_i (7812 W 52 loads
» Wy gtd teusrclk_i (78.12 MHz) (drives 152 loads)
» Wy gt6_txusrclk_i (78.12 MHz) (drives 152 loads)
~ W, sysClk (100.00 MHz) (drives 15357 loads)
~ [rsysClk
~ | (clkin1_bufil)
~ [l clkin1_buf (IEUF)
~ @ O (clkin1_bufi0)
~ I sysClk_int (sysClk_int)
~ [ CLKIN1 (clkgen/mmcm_adv_instCLKINT)
~ [l mmecm_adv_inst (MMCMEZ_ADV)
» Wy cpuClk (50.00 MHz) (dri ads
> Wy MCIk_0 (100.00 MH loads)
> Wy phyClk0_2 (100.00 MHz) (drives 3785 loads)
> Wy phyClk1_1 (100.00 MHz) (drives 3785 loads)
» Wy ysbClk_3 (100.00 MHz es 1480 loads)
> W wbClk_4 (50.00 MHz) (drives 1495 loads)
network_1 =
&l 5-6: IREETFHMILE
### Decouple asynchronous clocks
set _clock groups -asynchronous \
-group [get clocks sysClk -include generated clocks] \
-group [get clocks gtO txusrclk i -include generated clocks]
-group [get clocks gt2 txusrclk i -include generated clocks]
-group [get clocks gtd4 txusrclk i -include generated clocks]
-group [get clocks gt6 txusrclk i -include generated clocks]

BRI 1/0 295 AR R 519

KBTI AL T NIk B o FE T IREEME (baseline) BT RE R TC T [/O L0, JUHXS TR IE A IR 2 17
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

REVAS I 1/0 B P23

277 : M Vivado Design Suite 2015.3 AT 44, #RAT A A
config timing analysis -ignore ioc paths yes Tcl fiv&7E & i SZHUHAIFE F IS SR &S B 28 pr g

/O B BRI o S BAE ST TF A7k 3% P O BETE 2 BT B2 S5 3l At Ay &

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. £s®. Wbl

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 BEFERMEMAF . WIRETEM A Vivado IDE, WIRETEREN D BR 5 14 FH {8 511
tcl.post IAKIZAT report timing summary. fEFFMERT, MK WNS B BAR RS, &RLAAUE ST 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, AN PR AR L SR AL S B THE 5 W28 SE IR 7T RE -5 % B8 AR AR AT R Ja RIS THE 5 I 2EIR
FAEIRKZE S . RN IRE LUBOBE R AT (RIS PP 4 OGB4 I e 75 9K HEL H DAL Sl i 25 B 28077 i

SeRE5EE&EMNLE

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 =

SERE: H/R T PCle® S L R R A2 BE B A KT -0.500 ns (R AIfG i, HbAmgesdtiT A shEE. 5T
XREER, WML JEIE report timing summary PASGAIEFTAE AH B B AR FEFEALE RE OB R .

bR g AL
{52 DA T ARG 3 L2 B2 P A AT A B AR A B

«  HAEBHIME (report high fanout nets BN HIER £ ZE)
o AR ANIRK BN A B T Y X %
o VKR AR R iR ALY DSP F1 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

T2 E AR (WNS) ([HRZ D, MR ANRIREN. WERTHRRRRG, B — P, X—fhdes
PEE MATLRINZE DI RS, BT ARG I P AT A . IS, XWARAE T AR RREM (B 4 ns) AURENL, X
TGO AR AR ABATERANE R . A R RS AU 3 2 A IEF R P 200, e i 22, BN IERA /O 930G K,
A RLAEA R B LR A e R AT A 2 ok o

WUERRFFAFENHAE (WHS>0), (HEENL R (WNS<0), SEEARAE" 70 M oL it e i L o P it 1) 0 20 B

ek (baselining) SBtRFARIGIERFE
N HVERE A BT F - PRER SE I USC S 33 e 155 o0 % B s i LR IR
1. TIFA B

UltraFast &1t 75 3536/ 174
UG949 (v2019.1) 2019 £ 6 B 26 A china.xilinx.com Send Feedback


https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=174

8 XILINX® ESE: R
2. 84T report timing summary -delay type min max, SRJETE FRHICFKERIEE.
WNS TNS eSSt WHS THS eSSt
%Zh
3. $IHLEAJE report timing summary XA, HIdFk check timing fno clock #i47.
WP ERME PR
4. JE{T report clock networks, BBt e FmehUss1 /o 4. (Z2ms QPLLOUTCLK,
QPLLOUTREFCLK, B AEATE TAlifikeh 5 AL . D
B AR JE 2 A B i
5. 1217 report _clock interaction -delay type min max, ZR/G% WNS BRARE R 45 LFEATHT
Wity WNS B2 R
6. 1% WHS XI report clock interaction ZRMATHIT, RARELEE G & EAFEBOREUE I LR FFIS [R]E AT
(KT 500 ps) »
Bt i KA WHS:
7. FengEIZ (Inter-Clock Constraints) Xf report clock interaction &5RHHTHET, FIHATH BoR AL
GNP
8. TEFTIFLRG RN, HILZ /DA CRITICAL WARNINGS?
2R T CRITICAL_WARNINGS % & :
9. {ETEMBLLAAY(Y) CRITICAL_WARNINGS?
A RAL R
10. i&{T report high fanout nets -timing -load types -max nets 25,

IR FF OB ) e e X 2% KR
FFAR PP XSS ) 85 e e R 2 L i) SR A
A BA R A O F AR E Y RA, WNS=

11. seBldth. B — P JEHNIZIT report _timing summary, FHIEERMEIERIETERF.

WNS

TNS

R = B

WHS

THS

R = B

Opt

At =

Physopt

L

12T report_exceptions -ignored, BEWIIHEEAAELNES.
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& XILINX.

$F5E:

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

5-7: SFIFHRRREFIER

ff 7 B FRiE AL R AR IR

X RESLIS ], A S o A B AN I b AL A de ™ B R . I B 2L iR R R S I BRI B A R AE L I IR

ML AR
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& XILINX. Es®. bl

X TR, IR AR AR A 77 U AT B
o TEMLRZA, (URPHEIT 05 ns (AL

- ABIR, BABBEIERITA.
RERFHE

A TUAN R 2R 2 M 32 ST 5 DR ARFIN (]IS A o R () S 55 ORR IS PP B B SRR R RS T A I, R AT iX 2t
A, AT DU B i 2 BN R R

B E (o /WD JERVASZEE SN

- BRI (RKED
+ I 22

- IR E T

- FEL/PRE ISR

IRFF AR ER

+ BRBRARIEIR (R
- I 2

I AN 5
DREF /BB BRI 1]

WP (GRFF /R

NHEATIR P 34T, I i 22 00 A% IR LR T s B
W 2ZE= BERREER - YRR (AT AT AR, WA

FE A MU PR AR AL AR, DAUS B SR — MR RAN, DU AR ey AT RE S EUE M. SRR LT

UG SBOEM I LR, DUE T RERAR AR R S A R R R, IF B E — Bt B A g, B

IR IEANRFE RN o SR — AP BT SR AUB DO REAR R SE PR 1), M 3 Bt ™ B LA IR R TR, T

Fopt SRR BB e DU IS SLR0R T S ECE R A SR IR, TR S B K B e /N HES

A RN /W 1)

o HURBRARIEIR . BN PR EOR MEHE AR R A . MRXAERME T (KD NPHMEE, BAsZEg
FRERR M, B HR B AR HE AR oK

o BRERIEIR + HAT/WCRIN AL I B AR SR A HO B AR SR I ST/ R R TR s, I RIXAE RS T
(UED PR, IR ABURBRAREOR T/, M H @S /ORI (8 oK Tl H A, B 2R SBUEM.

o WBRMEZE: WURIRRENN PR UK UE, JF BRELRMEBE R ps, AR E R GRS
BRI, 2 B 145 o

o INERATENE: WUIRNEOANT E RS BT ps, A LIS AN SR SECE, DME T AT E Rt s
JEIA
A RORFF/ B BRI (R K«

o IPBPMEZE: IR 2SS 300 ps, WA AUk AL B A AL o

o IWECATE R RECAEENE: RN MRS ET ps, AR BRSNS PR, DUE T
T e PRI R ) SR

o DRER/BERRITIA): CRFF/FEBRIS AL 2L 100 ps, W EF EIAEEE T, LSS UEX AME £ BUYIE A .

o DRERERAREOR. EORMEH N 0. WURESRANE, AURIER 1250 5 1E# .

ABE P A I PP 2O TR P HER & B, D03 Fl I s e R DL S D PR JER 8 e 3 /R R A SR O Bt g AR SR, DL TR
Fr/ R BRI Fr it Aid B 22 o R e iE BT S0 B, s ik AN SRR, B R 2 MO e e, BRI, A DA
BRI MARZ G, RIRFEERE 2 MR RO EERE, EBIUHMTREITARER, 4 ReiE &2 Sakr
o
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& XILINX. Es®. bl

W THRE 2 H RN oIS E R, ESREER:; WFH THELAEX (Vivado Design Suite F P ¥R : Wil #T
FISSHEARD (UG906) [ 24] HE ¥k (report timing summary/report timing) HIEE, HSFEEE.

Rt RE

I PSSR ASE B S B 2 s iR S AR PP B AR PR RE R, (AR IZ AT 438 e ST IRAE RE TP IR
JRBAE VO ERE . QoR X HTIE W 7 B RN A O R AR AR, DA E AR BT R AT AR R, B
HMFEE LG G HAR SR ELIL TR, report_design_analysis & AIEJLNRHPUEREH . 17
PrERSE,  ANIMTRiAE QoR HRASJE PR 7347 -

7E%: report_design_analysis ARG FARKEEENIESYE. N7 7 HELAEENEENFLAR
MfEE, S RERTHE R IEMAR"

O $&7R: ft Vivado IDE Hiz T Bt oMy, PARCEERTRRAL . B shid S8 D) BEAME A ) 52 SR o

LA B A RIS 7 AR E 2 BT . a0 R 98" ik, “Design Analysis” i & i S (A7 G FE A oh B 2 PR S A5
E

SRR
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

THEERT dthay 2451 Setup Path Characteristics A6, ZARTEE O EF /MG, AT AT KRS,

Design Analysis 2 _00B X

Q| =[] Q X @, % U @ SewpPath Characteristics o
ene i

:ﬂ:;:;’g“c:":::(”wﬂics Name Requirement PD:‘IZV E‘fl‘;v gz;av Sk sk E\L‘";:unsmp {99 Routes Logical Path Start Point (
Logic Level Distribution 1 Path 1 2.034 1833 0755 1078 -0.292 -0.116 SafelyTimed 1 2 URAM288_BASE LUTS FDCE clk_ouis_s,~

1 Patn 2 2034 208 092 116 -0.008 -0.079 SafelyTimed 5 S FDCE CARRYS CARRYS LUT4 LUT6 LUT3 CARRYS FOCE clk_outs_sy

1 Path 3 2034 1463 0449 1014 -0.234 -0.055 SafelyTimed 4 3 FDCE LUT2 CARRYS CARRYS LUT2 RAMB18E2 clk_outs_sy

1 Path 4 2.034 1747 0781 0986 -0.302 -0.040 SafelyTimed 1 1 URAM288_BASE LUT4 FDCE clk_out5 sy

1 Path 5 2034 1441 0443 0992 -0.234 -0.033 Safely Timed 4 3 FDCE LUT2 CARRYS CARRYS LUT2 RAMB1SEZ clk_outs_sy

1 Path 6 2034 1444 0449 0995 -0.231 -0.033 SafelyTimed 4 3 FDCE LUT2 CARRYS CARRYS LUT2 RAMB18E2 clk_out5_sy

1 Path 7 2034 2036 0945 1091 0 -0.028 Safely Timed 7 5 FDCE CARRYS CARRYS LUT4 LUT LUT3 CARRYE CARRYS FDCE clk_ows_sy

1 Path 8 2034 1963 0949 1014 -0.054 -0.008 SafelyTimed 7 5 FDCE CARRYS CARRYE LUT4 LUT4 LUTS LUT3 CARRYS FDCE clk_outs_sy

< X

5-8: RERIT DI FREREEHL
PR A2 fa e 105 3K

o HERT% (CEIRE D AZHIEET A % Y. SO0 T A R ITIER NG 5 R 4 SE IR 1 LR A
Bh.

o BRATESLR, ANFEIE null BUEMERIS). Hdh Hide Unused  $4 LASE A 8 Th fE I Wor T 51, R ml A7 B o o 4%
Pt LA 2\ s BB A 51 o
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& XILINX. Es®. bl

MRt S RENS B B R LSRR IEAE BN BR AR 5NN -

o EIBIEEIEE S (Logic Delay)
HIRZEHZERY? (LOGIC_LEVELS)
REA RS Z R T £ R EE 4?2 (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
FoAi R AN 2R

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 e BAEFER M Vivado IDE BRI 7R ANE R, WHIEHEMS IR, JR)5% 2 Properties”i7%5 .
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& XILINX. Es®. bl

EEEZBRRXD

Ak, report design analysis &b AEZN 1000 4 81E (BRIMED A RUB4HZ 57 (Logic Level
Distribution) 4%, &R EAGE I EATRA & Wit AR R I IS AE . 18 B AT JR) 23 0 S K AR HEAT SRe D040 DA 5 85 J2 I
7, XS TE L PR B AR AT SR . L AU 4 ST R K A2, DUR 4K QoR. FIIML, FRR B E
iR Z ik B i K A%

FRER T B RERE R AR, JORTERE M 5000 B R EA 17 MBI RIS, T
J 75 ns. EATUL T4, DURBULHR

report design analysis -logic level distribution -logic level dist paths 5000 -name
design analysis prePlace

TclConsole  Design Analysis < y A i B
Q T & C Q. @ Logic Level Distribution -3
General Information End Point Clock Requirement 0 1 2 3 4 5 3} T 8 9 10 | 1115 | 1620 | 2125 | 2630 | 31+
Logic Level Distribution VIRTUAL_cpuClk  0.001ns a 44 i] a a 0 0 0 0 0 0 0 0 0 0 0 =
cpuClk_5 6.003ns 0 0 6 32 59 388 167 12 268 318 16 1563 25 0 0 0
phyCIk0_2 6.002ns o 23 o o 58 384 o o o 0 o 15 o o o o
phyClk1_1 6.002ns 0 23 0 0 0 384 0 0 0 0 0 15 0 0 0 0
usbClk_3 7.000ns 0 0 0 o 1024 0 0 0 0 0 0 0 0 0 0 0
oM o o 0 0 0 0 0o 0o o 0o 0

wbClk_4 6.003ns

145
design_analysis_prePlace =

31 0 0

5-9: RERIT DA FREFETRGE

T ET 10 FWERERNE, BTUMEH -min level Ml -max level SEIUAIR M E 1AL T /NI K JZ K 8] 1)
HARSR M 2 1 A5 2 .

report design analysis -logic_ level distribution -min level 16 -max level 20
-logic level dist paths 5000 -name design analysis 1

BATLAUT 2, DA U K B AR I P 4 7«

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}]

HRAE RN P8, (6T B S 24 RTL S IR IR 5 A TR 52, B SO P R4 K
R IZEIRMIZIERIX

HH, BT LUT 5 AR 802 SR ER AL BN R . W R, d1 /£ 7 RFIA UltraScale 31+
LUT SEIR 43 5 7 XA B ASIE], - PRLHab 20055 18 Ak ) B T SE AR A A R AE IR Vi o

U LI R AT IR E R R
o 7 RIIBMFIBITIER >25%, UltraScale #{4HFER >50%

BEAZ 75 T SO B A ] AR B AR T ? S R D IR AR IR
o 7 RIIBMIALIEER >75%, UltraScale S{FHIER >50%

ARG ZIRFHE R M ? BBl IE1T report design analysis -show all -Jf&#"Hold Detour”
HUARI X — o EHIAHBLHI 73 AT R

FE—SZ R ) P42 TR Ak T CDC Az ?

- 2-CDC i i ER —ANLIH?

- BARFHE S S AR D RUOR 3 s TSP B 7 A 2R

T - S A RMERLFE R
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& XILINX. Es®. bl

AR ZEISE 2 BB AEAME S IR A, IF 008 Device M (FTTFARAAIT) hIIAL (UL
JEAHT) o T AT TFANSE S b DA 20 B G 7 T AR N TE K P B 40 S AT BT R A 45 4
R
Rt T A R ERER4, HR 7 HAR S (<10)?
R RAAERARIAE (HL) . BRSSO E, MBI AR SMEs%. R
AT LU R EEAR B R
LB R IR AR R DR B . SR, R B T S S B B
TG AR B AR EIR . 75 TR 2 VEATMS BRI SR B AR, 20 UL 1 5t

BB I . EZ U LN 505 2 — RgE A A :
S AUl S

- TR R

- iR R R

FihimES T iEM

B R IB AL 5 SAT L GRS HE i P b 5 S8 5 R, Bl Bt B AR A IR AR AR 22 . I B
E XM T RA A &2 B LR 37 7 808 B A A IR

@ B BT TR (report _design analysis) PUERE PR, HAEHEA G BRZHIEMEE . 3RIE
4 o) 28 AN B 3 I R 22

rERERT Bl GBI 300 MHz) RS Bl 22 S35 M MERE . T8, IHei R 22 A KT 500 ps. i, 500 ps &7~ 300

MHz I 1 15%, S5 [FT 1 8k 2 AR AN 5 5. 2R IOn S A2 o i 22 ) e Sl e, D DR R K e el
TAFERIBEE, IF B AT G T ) B — 2. 3T SDC T H A A I —E R, BRIFLIRBGE ENIA
RLZAE— e, Blhn:

set clock groups/set false path/set max delay -datapath only)

AR R TR R Bl 2, TR R I R 22 A e I AN E

IZEEIEIR

Vivado SEILE S I R A B AR, T8 B (A KR MR BEARAEAT JR) 2 )5 B 2R 2 S A R R B B A . 98 RSB A 2%
HZIAH opt_design ZJRIRBIASGE RS, FOVERX QoR PR KRN, I HlH 2 &% W A F A
LIEAHIIREL LLSEBLN U8l

TEAR R R, B34 ATl A5 A 87 T BR AR AR JR A 2R B i 22 () A 1 3838 o 18 A report timing.

report timing summary i report design analysis, IERERE PUEIR N B 2 1252 R e A m TR
B, BOAEA @R A5 AT 5 RGBS LA RRIE BN FZE R A " i 7 i B AR IR 32 HH B 7 VR A 4R
TESEIL R TH 2 T 7 O K R A
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& XILINX. £s®. Wbl

R NILEMEERE

IR AR G T A A BRS L A A A 2 [ (B8 4%, JF H 7P ad LUT. MUXF #1 CARRY IR A
report_design_analysis Timing Path Characteristics F4% rI 42 it e 12U LA il BRI i AR 8 SR R AR SR D A i A 22

o JUANIN LUT ¥Rk
Wt E LUT 52 /24% . 177E KEEP_HIERARCHY. DONT _TOUCH, B MARK DEBUG LI, AAF—mE (10
FEED MHE{ES. 817 opt_design -remap LB AddRemap 184 LA SH/N LUT Hi/b B 48 2 k1

K. WERE/N LUT WS H KT 1, i opt design ik Kie, ol LUBE/E LUT LikHE
LUT_REMAP J& M K17 s ikl s LAk

« B CARRY HIGCHEAE T HAT

CARRY JGHE 75 4b T 2 BEI 5F QoR & A Fl. CARRY H.yplbb LUT SEMEAG R, JF HiAfE4E AR LUT A & A
CARRY, X{ESTEVFL 500 T REAS S HL T 47 () LUT S5 ML AT EE RIG AR B . 223X FewerCarryChains 4 & #5845
PerfThresholdCarry #ilg (NI E ) , PAHBR KL H A CARRY #J6. 0¥, #&tr L{FH CARRY_REMAP J&
P, $8/8 pt_design KARICH CARRY HiJtEF U £ LUT.

TR MM report gor suggestions Tl w4 HAIM A .
o BRIETERSALZTAFAS (SRL) LG

R AEH] RTL B¢ SRL_STYLE JE MK 28 — A S hr B AL A A7 . BITENS . 7Z 04 (Vivado Design Suite
FUHER: LAY (UG901)  [ZM 191 hMEEREE. B, BIEWLALE opt_design  Z TR
SRL_STAGES_TO_REG_INPUT J&tt, HUTHIREIMEMIL. BRE1TER, S M (Vivado Design Suite F S35/ : s
L) (UG904) [Z] 22] rhffE k.

TR MM report qor suggestions Tl w4 HAIM A .
o SRTEAREE (FD) b B8 sl R A0 d 3r /S AL I 45 R R A

RSN T H AR5 (D) MR RA E 2 MR A E 8 2R, A EXTRACT_ENABLE 8 EXTRACT_RESET
B, JFEFERILFHES REHLEEANNO". i, ESE 3 3 h i F @ A 5] JE 2 20E 5] e .
i, ST LUBILTE 27 A7 8% % B CONTROL_SET_REMAP &1, #5718 opt design $ATAH R At LI 3 5
AL H .

R XFEMRA BRI report gor suggestions Tl @& HEIM A,

PRIR: W MR SR AR BAH L RTL A RIS AR RS REAT 28 LRI, 75214 (Vivado Design Suite /. ity
O BRI SRR Y (UG906) [Z: 1] 24] i Bz .

EHERRMAERERMUER

ME RPN EIE (40 DSP. ¥t RAM.  FIFO B{ GT_CHANNEL) /Z/fE AT I8 KA o5 B R &, Rhix s 8
TEIEH B LN g

o JRLES|RR R R T/ DR B/ B A N arc L. B4, Bk RAM B ATKZ) 1.5 ns BN BRI AEIR, SO

AEAT AR, ANTOAT i A A S B, B BV SE N RAT 0.4 ns. BEE I H ARG A B T, T e R
TEAfEE .

o HOEM FD/LUT &8 B AR 2R 2E IR
o LH L FD-FD #4455 v A w22 201k
A, 5 CLB slice ML, BT AT AN site 17 B AZ BRG], 0 EEEAIT0A 5 E EPbbl v 4% 51 # —2 QoR

BT RE, FFREEVCRA LT 7k
ST 2 A AR IR T P AR R R R AR
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& XILINX. Es®. bl

o EURTMESE R PR L T 41532 4 DUE SR IRTK 2 SR IR E (R AR, PR AR R BRI D 1 8 2 AT
o ARZHT, fEXLEERAE EIXF]E /D 500 ps BRI ]
o WRENHEA RGBT, EHDERRIR L E SRR RS 12 4R

o UWIETHFIEATAT DSP HAHSCHI M 723K, 81T opt design -dsp register opt Ka{FaZEN )T LHE
AR &

FRE: HT1E opt_design HARIN FHAUER, EEFFIEZIT phys opt design -dsp register opt RIEIE
TS LLLE AT 5B B P R IR AR IFE 3 .

PRI S MLRIEIR

IRAE B 5 P28 AR IR Fe o BA P A1 v 06s A1 =) 2 A0 % @ SR AN IE M A RIS R . foei AR A SR R 2«
o AEVBELFEAME AN R AR

< HTARE SRS EMAR, R TARRE (RZED

o XERAAER R 2%

o HT VO SIS A SR R A NE RS IRAT, 77721 28 DX

CUR #8221 T URR 7 B AR R R o

B R

FTA A — H BN, REREX T /O L&, AW TR EhAE AR . BSRTE BT IS %
IFAREEEL /O LB, {HSE Uik in Pblock fil LOC FIMIEEZI . 1l report_design_analysis Timing Path
Characteristics F RIS K E AT EAELENE T Pblock £13K.

£ Vivado IDE f)"Properties” & 1+, #] LL#E"Timing Path Characteristic” % # Hik F 1%, LAEEWFLL Pblock fEBE
MR TT. WURAR S IREIZEY R, WA MR — 24 Pblock 13K

R A=

U SN SRR AR AT R FE I 2 X I s 553, B i SR AR F A 8 0 BAR R I B J U AN AR 4, U 34 28 R

FEHL S BON PN . EVFRIEDL T, SRR 2N AG 26 SIS 4TI R A SRR AR S8 7% BT B TIUT B A (A R S 3R
FE R BB Hr i IO ZE O 1 52 i R ZE R BOR

MEXMAKTENX

R FPGA M ZEMAEREA T ES MK E M EREIR: Jb. F9. ARMPE. 28 XS0k 4k o5 0 78 55 AE 40 LR
(INT_XnYm) 5% CLB £t (CLE_M_XnYm) Hitp/NEFTE, HATEReE 77 ) b ) BB B8R FH R Bt 5t 100%. 1
FERFIN T IE TR IER S, TSR T UltraScale 242 b 4R € X 38 5 I8 e X33 K AE 6 KA o
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& XILINX. 5. Witk

'f'LeveIS

& 5-10: UltraScale 2% {441 &l = A3 ZR R B Fn X 3
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 B “Congestion” QoR Impact
1. 2 2x2. 4x4 I 7
3. 4 8x8. 16x16 A ATBEMYT QoR H:AE T F
5 32x32 g A AER) QoR TERE T 4
6 64x64 High He AR 42
7. 8 128x128. 256x256 AATRE AT REAN AT AT 2L

“Device” & [ A “Interconnect Congestion Level”

Interconnect Congestion Level $5#7 # fUR 7~ T A1 48 P15 B2 A8 I KIS IX . i TRARBRA Rl Bl SHI%610
LR 5 MR FE AT AL, A RAFEAT 2R, P BORSEPRATZR B Il AR 2 JE A R 2 )5, 8T LUd i A4 57" Device" i
1, &8 Metric", #RJ5%#¢ Interconnect Congestion Level” K & R LA ZEHaH5 -

X Interconnect Congestion Level AJ & fit & {1 fAE T4 28 A RO DR TR e . N B R 7 — N By 2N 26 X
AR veite BRI T AT HBCH SR AT I, BRIE 9 0.9 (R 90% AIAMLAEHI =) o Wy 0.1 2 0.9.

H T DURAE LUR 26 P T 28 T 04 -

Jill: dbs B R L EEL KP
FRH: HwH. K. 2R/
T EEL k. WE
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& XILINX.

Hetlist  Metric Properties

¥4 Interconnect Congestion Level

Style: Estimated

Threshold: 0.9

Direction
~| North ¥| South
| East | West

~| Horizontal |« Vertical

| All
Type
+| Short ~| Long
+| Global
Defaults
Genera Bins Config

Hetlist  Metric Properties

¥4 Interconnect Congestion Level

+

® From To Color
0.01

AARNANNR
[- T I SN
F O W B oW e

M 255,00

Genera Bins Config

255, 255,
255, 255,
255, 255,
255, 204,
255, 153,
W 255, 102,

255
153

o o o O

$F5E:

5-11: “Device” & [0 5 “Interconnect Congestion Level” B 745!

XFF 7 &M UltraScale €34, (A CLB HIAAIMZE, 1 HIE TARIMA R L. iR FEfLkefE, &
AT DL A 4 o "Device" & 1, 1&4% Metric, #A)51%&4% Vertical and Horizontal Routing Congestion per CLB 3k &R it
MZEFERR . IX AT SRAEZR AT rh AR AT 4 ZE P U R PRI AT AR 0 . LR 1 e T R o 2 52 2 1t 2 B0 il 24

PFEX I A 7y it
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& XILINX. 5. 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.

5-12: “Device” & O &E/ CLB I ERIRHI
£ Placer HEHHIZE

A& s A TR SR AN SR BRI ZE I FAE I 2E DI rh 7 BOZ A8 XA B D ELIBEM) P AR DLS e mT A 2 1 LU Al v S5 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.i&fT report design analysis -congestion, AMIFHE .

TEXFMEHR T, QoRRTTRESZ s, #EIHMAR R SEOMEM S, R/GIEMmLkds Laks:. Wy STk, {4
repor t design analysis fir & RIS SRRIMEE A H0 e A 1AL B FIAR RIAE [F] — X3kt 2 48
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 SR T I fli 1A Jm a4 28, JF HAEE T A KA HIK 2 b
Long Congestion W2 fE45 & 7 ) 4 BLIER FH 2R
Short Congestion 2% 45 %€ 77 [ ¥ T A oAt BB FH 22
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& XILINX. Es®. bl

FETRT 32x32 ()] 5) FIAHZEDCIRAR AT RE 22 52 QoR RAI A £kttt (E R R LI B R o) « Long HIK LRI
FEWGINT Short TEAMMEH], X SECEKIAMLLERE. Short B EAHHIZEE R 2 SECEKMZATH R, mREA1m
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| |
| |

5-13: ¥R MEIHRER

f£ Global Iterations, AiiZkat 5 6k BAT HEBM SRR S, IF B @ A GRFF N 7, # X RFFIER AT
RIS . A R RIS AU AN, e bR 7, BERREARAA LA RTTSR, N IRR
BIFTR:

Phase 4.1 Global Iteration O

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 RIAT LA R T7 SR e, R I e it .
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 L x31Y389
CLEL R X31Y389

Boa, WTPR, ML EIGIEAm Lk )y &, JLA Critical Warning ¥4 B E75 R 58 AT L 4 KA 2L A
EIG- JIORERES 10568

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 BTN AEATLIPIA, X255 BT LA 28 DS B, K08 AR 0 BT BEAT AR 2 N ik D A H 5 SO i o (R B 2T ZE
o
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& XILINX.

WERITTIHERS

$F5E:

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

5-14: ERE

"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

BT M A SRR ) (UG906) [Z 1R 24] kit .
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 .
+  f#ifl report design analysis AT -complexity Tcl 4.
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& XILINX. Es®. bl

FHEE/RT Complexity Report.

Td Console Messages Design Analysis X Timing 200
Q X £ C 40 E % X ©, % Complexity Characteristics -3
»
GCeneral Information Average Total Memory
Instance Module Rent LUT1 LuT2 LuT3 LuT4 LUTS LUTe DSP RAME MUXF URAM
Complexity Characteristics FETCEL FEiErEss I
v .33 .33 0.41 2.91 1131310 0.7% 11.9% 18.4% 15.7% 17.2% 36.1% 22141 | 125 913 23685 82
> [I inst_1022144 (cv.71) .71 0.42 2.88 1011347 0.6% 11.7% 18.6% 15.8% 17.2% 36.1% 17807 122 810 21452 82
> [I inst_1029467 (cv_13 13905 0.37 3.44 7236 0.7% 11.9% 10.2% 24.6% 16.2% 36.4% 1472 Q Q 3 Q
> [I inst_1036789 (cv_13 13934 0.41 3.44 7236 0.7% 11.9% 10.2% 24.6% 16.2% 36.4% 1472 Q Q 3 Q
> [I inst_1051863 (cv 13983 0.47 3.01 61384 16% 9.1% 19.6% 13.4% 17.7% 38.6% 22 Q 68 1892 Q
[1] inst_1052499 (cv_13 13973 0.62 3.16 1366 0.7% 13.3% 12.6% 9.6% 27.5% 36.3% 8 d 4 9 Q
> [I inst_1055086 (cv_13 v.13982 0.42 2.64 2525 2.3% 25.4% 12.7% 21.7% 11.4% 26.4% 4 Q ] Q Q
[X] inst_1059242 (cv_13 13998 0.25 2.32 4076 2.7% 33.1% 18.6% 16.2% 9.7% 13.6% Q Q 12 Q Q
> [ inst_1071723 (cv_14 v_14030 0.5 3.3 10914 0.4% 12.2% 15.4% 11.7% 16.4% 43.8% 912 2 8 204 Q
> [@ inst_1075799 (cv_ 14081 0.41 sk 4001 0.2% 18.3% 10.7% 14.6% 21.2% 35.0% 128 Q Q 72 Q
[X] inst_1077925 (cv v_14087 0.67 3.43 2067 0.2% 12.5% 15.1% 10.1% 14.1% 48.1% 256 Q Q 18 Q
> [@ inst_130 (cv_3 w39 0.16 4.2 17216 2.6% 26.4% 22.0% 13.6% 13.1% 22.4% 60 Q Q 4 Q
=~
H
5.15: FAIIRE
. .
TNERERT Rent Exponent (1) #L 5 [ .
b
% 5-5: Rent F5HGEE
kil A\
SeH aX
v e AL,
0.0 - 0.65 EAE IR IR
- < 1 H ey N
0.65 - 0.85 BEEHEART, R 2 e S Ao 15,000 1.
N S e Al = | ek L ARy LD N e
0.85 LA | EAEREAER T, KPR SLp B AT w, Bt AT R AE SEILE R 2RI

FRIERT Average Fanout [ ILRITEH .

#*5-6: FHHBEETEE
KT 4 XANE R IEE .

4-5 RAERRS, R BB 115 T REAR R A
R SR SSUEUREEI, W RS 2 2o id 100,000, JlAii f& & T RExE AR BIE & 1 4
SLR B4 A1 fE 2 A~ SLR IR TT %

5ULE RAVEEARET, R A] BEAE St R R

ST B i B A R KRR, A AL B R Rent FEURT Average Fanouts. H/MEIBEER, A1 ZKT 15,000 4
s, wTLAEA R Rent $R 85 Average Fanout, JF HANSR S T i JmAifi . ik, 420 % "Total Instances”
FILL K& Rent FRE(H1 Average Fanout.

$BR: R — S E R et B AT 5 Rent $63UMIR Average Fanouts, i THZ A — & A & B At 48br. ffiH
O -hierarchical depth MEIAJ AR5 1T ELEFEBAR M KRR o

WIT T #5246 A A4 HT"Report Design Analysis Complexity"#3& ({5 &, 5% (Vivado Design Suite I /&
B W TSR ) (UG906) [Z:| 24] v i 4z .

D B s =

9T AR R AR RE AR MM P 2= SR, SRR SEARAEAE FH L FH R 2 BRROR SRR R 2 H0k DL R i
BTG . I B 2E 23 7 SRR AU B I T . A, I 22 Sk S T RN 2 Ry, DMELESS 1R
PR AR ot FA IS A 396 A2 2 SLAT (R A5 2R
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& XILINX. Es®. bl

XTI Bl I R BR AR, IS B 223 /N T 300 ps, TR T RPN B2 (R RO I B4R, I B 22/ T 500 ps. i
1/0 %15k SLR U5, ISPl 22 R DL E 2 A8k, I S WRAE I 4 v JF L eh S T RGBT e e fl o X AN P I i g
IR BRA A AT R AR, WP 2E T LR LD, XA RIS L AN AT RE .

BEEALCIS B i 22 -

1 s 3 Erh e U BT CDC 2R P inid, 5 A A I B 2 AR DR RORT [R5 I B B AR R AT I P 2 SR AN
.

2. LAUFEEAT NS WAl A B b b 45 A R T 42 1 1 B R 75 52 3 L T B v 1 ek A e 22 5 0

3. BURAEATIAMKGE, 0T R R AT HE M Bk 22 D BoR .

12 F BB Sh B B 12

FA MRV H R CHRARIRIN S g2 sl ) A P AR 0 R BLI AR F AR R 2. W FE PR, BUOAAIET A
(AR e L 2 S T it pin R i

Schematic ?00 X
< Q p2oli T c o
ckGen_inst
- ] mmecme3_adv_inst
CDDCDONE]Y®
CLKFBOUT]S
—{cobcrREQ  CLKFBOUTB _ _
—CLKFBIN  CLKFBSTOPPED|™* dataOut _reg
—|CLKINSEL CLKINSTOPPED|YS  CE, clkout300_buf dats 1oy
clkinl 1 (o] clkout300 —=C
CLKIN CLKOUTO = - i _ ]
—cLkIng CLKOUTOBLC BUFGCE —Ice dataOut i 1 [ [o]=
—DADDR[6:0]  CLKOUT1|- —b Q - _z
—DCLK cLkouT1B[™E —R
—bEN cLkouT2 e oRE FDRE
—DI[15:0] CcLkouT2B[YE
—DWE cLkouT3 e
—PSCLK CLKOUT3B[E
—PSEN cLkouTa[™E
—PSINCDEC CLKOUTS[™®
—PWRDWN cLkouTs[E
—RrsT DO[15:0] ¢
DRDY [X*
LOCKED[™®
PSDONE [
MMCME3_ADV
clkGen

5-16: EFMTREME EAHT Qa0 BB E LRGN

DR A L5 AL T et RO B e T AR AR R AL o, BT DA 24 20 AT I PR i o R IR R AR IS, AN Bk 0 3
WM Z BRI Z JERIZEIR . 24 Routing Resources FTHFA, #RATLAZE Vivado IDE " Device” & 1 & #IA L1 5, {H7E
"Schematic" & HBEANBNZ AT . I PR ERAE 7R T IR BhERy,  H B fh & A0 g 4R B = # B (CPR) 115
A5 H (R e 225 B 2

BRI E) B i 3L B8 12

FEPL R Y IR 2 A7 BX 0 ) [ 22 B b 2 8] BN PP B AR R B B O 22, DR A RS L T N A7 2 . A2 e
AFE B B S A, S BN e M R T AR R FR . TR H b Pl R AR (B A AESE IR 2, A T A
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& XILINX. Es®. bl

Bl ZECE AT T I PR 2 TRV I e B A L 2R R . ERORIE W 22 A B T R SEI TR BESR, (e o T DR FR I 1] UL,
SRZIRER

£ NEF, =AM B LA A ek a R e R . B MMCM 3RS S NI AG A JE T AT MMCM (40t
FRUFD B . MMCM S8 MMCM 6 H b 2 18] S A2 A A 55 AT MMCM (BRI Z RTRIMI 4%
Fo 3T MMCM S A0 FT MMCM % i 42 [l R B8 4%, IHeh i ZE T BEA clkin_buf BUFGCE {7 B Al MMCM %M
A [B) T AR AR5 )

Schematic ?00 X
LY ] .
- Q HoE O C &
skew_dest,
dkGen_inst skew_source_reg reg
@ .
g, clkin_buf 7 skew_dest i 1 —E
k1| essin 1_uir —e a i s o
o |
mmeme3_ady_inst B LUTL —r
CODCDONER" "
QXFBOUTS g clkoutl 50_buf “FORE
DDRER  cxFBoUTE(E® et it
IKFEIN  CLKFESTOAPED " BUFGCE ata0
~ g, clkout300_buf clata_reg data0ut_reg
o o300
.
BUFGCE | dataOut_i_1 —I= ol
# Q) 1 o ]
b st
oTL _a
—
FDRE

PR e R e e R

MMCMES_ADV

clkGen

[& 5-17: #£ MMCM BN TR EE B A X SMEL CDC B8
R 70 I b (i 22 PTG 0 T, 8 R B 3L IR ) [R5 i s IC R AR OB . bAh, A 22 S v HJC ik AR,
FE R B VGRS 5 5 I e A T B RIS I I 5 ] A b SR 3 e B AR A R S AL

R S Z BRI ET RIS

AR P B AR (LR IEAT B ARKH IR B A R R BB A AT D E AR PR AR . EXFER T, WZETT R
& YNNI EES R il o

BUTER T D8 Z A FTE R B4R, CABAR 2 DT 214

o IFEHARIRDE BT B (report cdc)

o BBSHEIJT T (set_clock groupsset false path) BUZBSImZ IR FHI5ME X (set_max_delay
-datapath_only)

AT LME A Clock Interaction Report (report clock interaction) SK¥HBhiRHI R D Hak /> IEwES 765 4h S
N T EZ A K COC BARLZIRINE R, EZSHEE 3 oy e U eh M CDC 48",
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& XILINX Bom. WitgH
a ®
Schematic ?00 X
- Q 2R O C o
dkIn266_IBUF_inst
CE| clk266_buf Sync_reg
I (o] I 0
clkIn266 [_> | > L.C
TBUF BUFGCE b Q
SYNC_x_reg
clkIn250_IBUF_inst Lc RTL_REG
CE |clk250_buf firn L Q
& i —
clkIn250 [ > ! i II//O —reg
IBUF BUFGCE I C RTL_REG
dataln [ » D Q
RTL_REG

B R £

5-18: TAHEBSRIE BRI CDC BIEHFE S CDC iR12
N A /D B s ZE R & LR
T 7 &M UltraScale #3{FAF #H2EMIAR T, RIMLTE BA S 3 SR (0 A ERFR R L 7 M N 2E M (O R Sk, FRI6AE

MG

alibhiosc

0

@R %83 UltraScale SHAFIN B 2LHI ) RIETE, report_methodology &t 147 W T QIR iR L B 4h 45

PAF BOR AT DLARBE B 7 LR 00 -
o WTREPTR, EIEEERA L E R G BOT E E AT LU SR Bh A7 2 IR PR %42 o

dkGen_inst

|dlkout300A

|dkout3008

clkGen

dkGen_inst

CE| clkout300_buf_A

UltraFast & it 755536/
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dkGen_inst

CE | clkout300_buf_A

C
(clkout300A —¢E

—o

—r

LUTL

clkout3008

dataOut_i_t —EE

dataOut_reg

FDRE

5-19: W EMIITERMRE BUFG IR SR $iRTMNGHY

© WNEFTR, BT RAF A SRR ERAE, AR TNk G A7 I B ol 832 A B BT N (K W R T i e
GUe An SR — e Bl G2 A7 N B MR AT 0 A, I SR I B BEIR R A SRR, SRR 5 N 2 A
AR PG 5h e 2 N ATZARAE A BT ATT B SO v e B D ReE — AN EEPIRN, R REAE .

[clkout300A

[clkout3008

dlkGen_inst

CE | clkout300_buf_A
i~_0

BUFGCE

5-20: WHATIHEFELEN R EFXE LIRS
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FE5E: W

& XILINX.

o (ERBRERAR RS IR LUT BAEATAL G125, DO AT AT A7 =) S0 1] 0 e B el 35 A i 2 A R 0000, AT S BRI
fIgs RpTE . BeAh, IEFRAE N EHRGEIR  (5 4Ry B B 5 BT I8 P O BRI B R AR B — S 2 AT A
2o HEZHIEHE R B RERR B 125, HIBW RS SN P H REI2H, TR BN Ph A7 10 2 S T
By,

HETEY, #— BUFG (clkl_buf) 7€ LUT3 R TG | o oh 444 .

ck_IBUF_inst  clk1_buf clk2_buf do_reg
ck [ >¢ > e b |
IBUF BUFG BUFG —CE |
Q -
—o
—R
FDRE
gc_noisegen
gc_noisegen_i_1 B
o clk1_buf 2
_ clk ~_0
11 8] L -~ A
'] 12 BUFG ~JCell Pin: €
Local routing LUT3 Type: Input
resources Synthesis Cell name: ce
inserted BEL pin: CK
Met: cli_1
[ Met load delay: 1956ps
Route status: Routed
noisegen_2bu| EEL: aFF

Site: SLICE_X56Y59
Tile: CLBLM L ¥40Y59.

521: RS RIHLSRIIRE
R ISR 7 RIISHMRE

HAR 7 YA UltraScale ZEMIFEIT B AR TT AN, (EZ — LI B 25 8 AR 0E TP A R 51«

o RELECZEM 7 2% CLOCK_DEDICATED_ROUTE=FALSE ZJ3 . 1
CLOCK_DEDICATED_ROUTE=FALSE {\ A i b i b Py i B At vk v, AR FAE SRR ¥, DME AR A T
I SRR . SR G B AT R I SR ER AR T R B R B 22, FER2 TP M 52, I S8t R 2=
B THAE T RS, A0S L P IR A 2, 17 22 00 g B Ao D) 2% P 5 PRI A 45
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& XILINX. 5. Witk

5-22: LEHARTNT LS T RET M ERIELAL
Wt 5 > DX AR b R 2 S T ) i 22 AR v, i DAAS Fe v DX ik 2247 (BUFR/BUFIO/BUFH) £ J LN X

B OKE)Z R . MR ANIE 241K LOC BR Pblock 245 LA et v .
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& XILINX. Es®. bl

& F UltraScale #ll UltraScale+ 23 HIRE

o EAMFH MMCM B8 PLL SR$44T BUFG_GT B & IR 54340, BUFG_GT ot B 4 A AP IEE 1. TSR T
WHATARAE MMCM %35, I 9PN E GTHE3_CHANNEL B4 57 F I SEELST- 4657 () I b AR

1= Telk1x
. _I;T_;L q [t T
e clk2x clk1x ="
_________ F=4 | clk2x

GG

T WMTWMET AV
[& 5-23: {# 3 UltraScale BUFG_GTs SEIf S #&5 4 Ao efind

o TEING SRS B IR S 2 2% F ] CLOCK_DELAY_GROUP DA{F £ 4 &) Fil A 28 4 18] 5 1 $44T CLOCK_ROOT KA
ZRUCHE . B A7 A0 A F ) B e IR S LLSEIZ L R . ¥, S 3 EH i FEE CDC.

IR XM EMAEARTEE report gor suggestions Tl a4 HAIM .

o WUREFRRRARXE DL RIS R, JF HAWZE KT IO, R R8RS SLR BR 1/O FURIAT. IR L, AR
n Pblock f4 L) o T- 10 AR A B (i A B4 SLR 5By 1E#8 1/0 41,

o U R ) D I B VO ER AR, K i MMCMY/PLL S5 I i 2 et e A B B £ 2 o0 e A BT R
FPo Il 2 _E b B0 A8 35 K-S BUE IR B T B A b B e T AR 2R

«  ISUFHEA CLOCK_DEDICATED_ROUTE = FALSE 23 [ kR 5% /& 75 18 A 4 SR i P s VR BE AT A 2k . {8
ANY_CMT_COLUMN TfiA 2 FALSE KA fr E A AR 2R HERR I BBk X 28 AN A5 & RN B AT A 26 . 7R T A %
CLOCK_DEDICATED_ROUTE SC#01EN, WS 3 AR N 8290, an SR FH 454 LI I8k WX 2% 5 13047 A
2%, VIR BUAR P BT R B ST B R B AR SR LR, IR S TR A R R R . SR S M BB 2R
BB T e A JEH SR E R 22, BT R Rsem, X S EM R ZES L IIRe %It .

L BN B E

I B AT S PR — A T AR A AT e PE B ST MERTRE K 18 T P 35 12 (R A 3 IR e ATt s 1
(set_clock uncertainty). RFEEITHFLAE . #E4 MMCM Al PLL % Clock Modifying Blocks i gELA
Discrete Jitter (17301 Phase Error  CAnSAEH 2 ANAEICHT £ Skt i BhoARf 1

Clocking Wizard 7J it i€ deF S b ER A 2 tEEc, O H TR B T LU BOAS RIS B R 4 45 4 1 5 MMCM I g

BCE . AT SO HAR R MR R SE R, FR R B UUE A Clocking Wizard 557 A iy e AR BB 4R, 17 A2 A F JE T 4244
o SR I B A R A

EH MMCM 18 B SR D B il E 14

MBEH TR EH MMCM i, HERSERTT LA LD TRER M GRIEES:) M1 D (BRiEds) EELSEBUAIRK H
bro SR VCO S ORI SRR K VCO S5 11 M A D fERRE S MU B AN 52

T HH MMCM B3R 255 5L 62.5 MHz B4 IR 8ok A2 A 40 MHz Ze 47 ki i i i X LA PRI RT3, (R
A7 5 VCO FiER () MMCM_2 H T80 1 Sl MU 1R 22 1 A Fe 85 2 (R S B AN 22
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& XILINX. o
% 5-7: MMCM SR LE &S24l
MMCM_1 MMCM_2

PN RE 62.5 MHz 62.5 MHz

5t e 40.0 MHz 39.991 MHz
CLKFBOUT_MULT_F 16 22.875

CLKOUTO_DIVIDE_F 25 35.750

VCO #i% 1000.000 MHz 1429.688

£13h (ps) 167.542 128.632

HIRERZ (ps) 384.432 123.641

R A 1P B Clocking Wizard i, {4 Jitte Optimization Setting ¥ &4 Minimum Output Jitter, 1XFf
O KPR =K VCO Sk

f§£ F§ BUFGCE_DIV B/ BT $h A FaE M

O $87R: report qor suggestions Tcl Ay & NI A i) BRI FEFR o

7 UltraScale 241, @it MMCM Phase Error, BUFGCE_DIV BL70 0] FH T-98/0 [ 35 Iy 3 A2 0 (R I b AN o e
Blin, FHFEHEEE 300 MHz Fl 150 MHz 4482 [RIfFERE R, XA AR R MMCM 42 5o

FEXFEILT, B BhASERE M AR B S S~ 0 120 ps AEAZ AR . 5146 MMCM 255 150 MHz 4R [E], w0k
BUFGCE_DIV i##:%] 300 MHz MMCM #itht, F¥ bRl 2. tn PR, AT HRERIESE R, 300 MHz it 755
{i | BUFGCE_DIVIDE &y 1 ) BUFGCE_DIV, A fedEfiIULEL 150 MHz B4 ZEiR .

«dkGen_inst dkGen_inst
-]
mmcme3_adv._inst mmcme3_adv_inst BUFGCE_DIV_2_150_buf datz0ut reg
CODCDONE[Y® CODCDONE[Y* fce =
crpouTl  cejclkouttS0_buf dateOut reg cukreouTls R houtiso
—loocReq  cLkrsouTEfY =g ckout1so —CDDCREQ  CLKFBOUTB[L '
—fcikram  cirBsTOPPED[YS BUFGCE 4 ice —{CLKFBIN - CLKFRSTOPPED [V BUFGCE_D
—feuxanseL cLkansTopPED[Y cr clkout300_buf ata_reg b 9 —{CLKINSEL  CLKINSTOPPED|Y® BUFGCE_DIV_1_300_buf
—ewkany CLKoUTY 1~~.0 ckout300 L datoOut L1 R —{cuan cLkouTo|- routano
e e Jelkout
—ewanz cLkouTos| BUFGCE e ol e ka2 curoutos[¥ cLR
=|DADDRIE:0]  CLKOUTH o T —DADDR(S:0]  CLkOUT1[Y '
—peik akourssf® R BT cLrouT1Bf BUFGCE_D!
- /e —{pEn cukour2 (¥
e el FoRE m
—piris:o) cLkour2sf™ —pILsi0) ciroutzs ¥ SRE
—{pwe akoutsf¥e —fowe axour3ft
—pscLic cLcour3sfe —PsCLK cLkouT3s ¥
—{psEN aLkouT4fte —{psen cLkouT4 Y
—{psincEC akouTs[¥e —fpSINCDEC axoursit
—PWRDWN cLrouTsLe —PWRDWN cLkouTs [
st Do[L5: ) —RsT oo[15:0]{X°
DROY|¢ oRoY{YS
LocKkep[Y® LOCKED{Y®
PSDONE[L® PsDONE(Y"
MMCME3_ADV MMCMES_ADV
kGen clkGen
= [RTIRY =] 1k 4z =+ *
5-24: PUEER T UltraScale [G]25 CDC B FF R 12 BORT ¥R INE AL
(R R RN AR

o XFEY T, REAHEEAMEAERE MMCM MR 2, T HIER> T 120 ps.
o XSTREESHT, A BEZMREAH T OH T ERLZ RS .
o AN RBHERELEAX, XN T Rk R.

JE I AN B4 R 4% S B CLOCK_DELAY_GROUP Z3R, K820 BA LR IAi k. WR TMEZELE, 1
%3 FmHUFEE CDC.

Tt
W
&

JEFE: report gor suggestions Tcl A& AIHRALIXLLA
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& XILINX. Es®. bl

%I UltraScale [R]25 CDC I A%, T 0B SLANGR 73T (1IN Bl ANif 5 PEREAT 17 R
#* 5-8: XIT UltraScale [E]2F CDC BHFFERTE, XPEIIFMRIFIATHIET S E M HEITELER

B MMCM 4 GBS 150 MHz B BUFGCE_DIV 150 MHz B4
MRGEF) (TS)) 0.071 ns 0.071ns
BIELEEh (D)) 0.115 ns 0.115 ns
AR Z (PE) 0.120 ns 0.000 ns
b AT s 0.188 ns 0.068 ns
RS MMCM 4 GBS 150 MHz B BUFGCE_DIV 150 MHz B4
RARGE3) (TS)) 0.071 ns 0.000 ns
EEEsh (D)) 0.115 ns 0.000 ns
AR Z (PE) 0.120 ns 0.000 ns
RPNl 0.188 ns 0.000 ns

Rz F 18 FH B R LS R

PAR SR AT B AE AR PR E 1 e vh B Pl ARl IS EOR AT, T MR TH BLEZIHR, IFE R
W T8 8 35 A 22 ) 2 22 ) L

O Bl J|RIEEUUELT report gor suggestions Tal fird K EBIHE N X EH A, NF THELER, ES
& (Vivado Design Suite H 488 : @i o AT ARSI AR Y (UG906) [Z1 24] HH I EEHE:.

RIRP LR A RIGIRIT R

HARKER vt BRI Vivado 35 B B B R I P 2K, (EREUREUR AL I I8 3 2RO A [ 2 2 Al TR &
LR RS RSP P, BN, —AMBEH T B 7 A3 H MUXF* BHEOR SEBLT 7 OGS Th B, i 133843 vl Be =2
i T LUT A pZ i A2 MUXF* BB ZE . AEIXMMSOL T, AT I 5 - R SR R
PERFORMANCE_OPTIMIZED %%, #:4r{#i /] Flow_AlternateRoutability 0% 45 &5 I H AR 2> LB 198 . a7
fRE LS R, ESRE 4 5P Ry si & kg .

RIEEENX

FEBABH AT, AUy HAR3E R I8 FPGA R I RIS AT L5 AR E 32 U0 S I Bl HARM AT 50 R
A7 BRECR (K % A2 _E BRI IZ 58 2 UOF AN S 2 RN R U SIOfE, (EERT LA Vivado 34 I b S AR I UOR i fi Ak
RAKERAR, IEBIRTHN A QoR M1 H 7.

764 R A A b B AR R T — 23 i B R s AT A [RI, 3% R BN NG A R s b i J B A E K B
ZIREI AT BARREIZ 9. WER KSR BB 85 o F M2 RE b AR N2 N,
HAT LA BLOCK_SYNTH.RETIMING 2 254 5505 .

TEEREEH 600 MHz B85 . 5 5 4 LUT i 42 . REG2 H Ay & 28 W6 & 7E REG2 2 E—NE S
BLLUT BXBhA 842
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& XILINX. Es®. bl

inst1
iy inst2
i _ inst3 rEGs
REGO B ] e RS2

5-25: R7RA 5 MEERRKBEENRER
Fk T {E Vivado IDE i HIEEEEW M, EELMfH report design analysis
-logic level distribution & RKE LR EMATNIZEHZE RSN XHE T 5 E =2 B,
DLEEFHET T QoR.

AT LME A Vivado £ & retiming forward fl retiming backward J& 1 RI% R & %5 7 48 BUS 12 1) B
Pett. FERFEMARE (MARTZ BRI b AT L s T S 2 I e ik, AT > RO 8 . AT

AI7E RTL 8¢ XDC U R A R g M. ] BAE RTL B XDC SCAF i S AR LeJg M. Wi 1 fifd 48 AR Bl 5E 245
B, &K (Vivado Design Suite FI /7 f8/: 4540 (UGI01) [ZHE 19].

TEBFRFES 5 NBRZ N 58 MEE, XA T 52 600 MHz B8P 21K instl/inst2 2N, [HE T EHE
RT R R2ARE 1 AEEE R,

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 $----- +

&l 5-26: ERARAGEERMUBIMNEBRRSH

DR RE AR R KR AR P A A7 as R Bh B R AR s A2, Vivado ZRE REFDRT M IZMZ . ARG, T Lok
NAARESINENZRE XDC A, 1E instl/inst2 JE4¢ BT IN 7 B 4F-

set _property BLOCK SYNTH.RETIMING 1 [get cells instl/inst2]
FEASE AR R) 4 Joy 1 BRI SE T JS ) XDC SRS RTs AT 455 J5, 87T LAE instl/inst2 I %42 b g B A7 5 04, 5l

EEWNEIT report _design analysis fid, WIEHKBENZHEZRMELE TR, WTEAR. KEBEINL
29 REGO > 3 4~ LUT > REG2 (JGlalFEHE) , [FIN REG2 3| REG4 (g2 3 MBHEIZIR.

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 $----- +

5-27: AGARKUBRRFEANEZEERRSH
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& XILINX. Es®. bl
DI

O R XFE M EAR TR report gor suggestions Tel w4 H3IRFH

AL BN B RE AR IS 5 — ERA R R AW EN . R2B0H N RAEBEAT HDL Fifinf #ELL if reset" B MI{E 9 IT 46,
HEAHIERBTEEN . A G ASE SRR AN B AERE, PR AT 2™ R s A ST REPERE . R =
HMIFE.

A BRI R R R MR . ISR IR i T ) — N Bl R E A/ R AE S . flin, dA R
BERIOA I, WRAG AR RAMGES, 568 R - Moo EReE S, BAZXM AT A AR
PRt 1 BUARAE FH (45 AN A7/ A 2 A7 4 5 I A B 00 g il 2

BRI R AT H RS . Bedh R B — A R SRR R T A

o 7 BRI slice (Bi—F CLB) B4F 8 MNarfrds, HILE T, 1 AEA/EAM 1A e e, 4 8 4
AT A B 1 4R

+  UltraScale #fF—>F) CLB "G Z 4%, TH 44, HILZ LR 1 AEN/E0. o, BH 44T
v 1A ge, JF BT AR B A/ R AL, W B/ E S5 A YA LI BT DA Zng . 8 5E (EREAS 5 7T
BN LRSS LR AT . RS T, 94 8 MR Il 2 M.

A SR KK CLB B 3B | 21 (i Ai JR d A 5 — L8 2r A7 s, BUFEHAMA LUT. EREREOL T, TSRS BIA
REEMAE. BTERY R (ERIESMZIEER) A BB BTEA A2, B ER R AN 20 37 A A
HgmE, T HE T LA S AR QOR TR, X TS FPKEARE ARG S (FIInBhs 2 2 A7 43 (0 ph{f AE
55 BB R R 25 8RR A )

SR UltraScale & CLB =il e Ay, (HAMBITH HURBL 17 RE0T 7 RAIBHHA0h AR BBk, X+
PIMNEERY, FER B AR EI. FREFERE 7 RIIM UltraScale #FRIHI R @R TR, BANEL2E

P A2 AR N
2= 5-9: 7 &FIF0 UltraScale 2R ERUITHI &5
EHIE B L
AIiEZ T A i 42 S 400 7.5%
BiUR > P E AR A R IR BB 7.5% F) 15% 2 1A]
EERL T T s i AR S AU 15%
iR R E

o AR R, &8 AN CLB AN 1 AME
o BRrhEEhgE RS CLB F7Y/8

T B Vv AR AR

«  AiJHl: M report control sets -verbose
« HiRJE: i report utilization (LA

YRR LB AR BCRAE BT AO/NB S H AT RER 10, T RE -3 BUM N A A X3 B SE A A 5 P 2K SE IR B E . IR
O oA S 47 1) B 1) e A b 85 FE 5 24 Vivadoo IDE “Device & AT FEARIAG JRy 408, 5% H R i M 5 LAAS [
SR

R R R S, T DL Sz b A

o MBRAE HDL YRR R U AE R 4S5 L3 E B MAX_FANOUT JE 1. & il Hi{E 5K RS in g 37 42 i1 42 1 %
#H, BRUAW place design EEMAMPEN, HAEMRRZGHH phys opt_design -directive
Explore SZELSEREANM B . IXHE T DLRH IEAS 00 2 1) 55 RN S5 3045 ) SR bR 4, 30 0 sl A 246 0 28 1) R
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& XILINX. £s®. Wbl

«  H8hn Vivado ey (ELAR FPGA Z3& TH) HEH|&EB{E. &F report_control sets -verbose H1HJ$E
HSE R A 2R, e Al AR R, DO R e R P R R Bl

synth design -control set opt threshold 16

O fR7R: (M) BLOCK_SYNTH £ & 4 AAB sz A 5y 7 Fié it 26 R di AR B b [ 4 | S R ML

. A Ja A opt design -control set merge oy, opt design -merge equivalent drivers &It

SRR .

«  f#iF CONTROL_SET_REMAP J& ¥ Ik s [R5 B fir/ 8 10 M /8 75 A7 4% CE 5] IR B I (5 S 2] D %N,
FTMRELER, #E2M (Vivado Design Suite I S/ 48F5: SZHL) (UG904) [B 18 22] HrfiflfE.

o BREEERDRE/EN (BEAET) , BOVENTRGEEERIT NI, JF BA R 456 1 50 2 8 %
oo B, ZRe IR B ERTUANE R T 570 B/ R A

o TR GORT AN IR R BTG B8 e R~ A R TS R A S

o AR B R PN B REANAG R/ R AL, BN, HUREARES VS A BIRGHT R R & A4S, JF BAES — 20
e — AT AT R/ R AL B AR 5

S 3 EHNEHE S 51 A RBOS TR HIE 5 MM N2 & m R

B AL E R L

e R 2% 0 B S EORTT SEBL IR . BN FPGA R P ARA RO SGN,  Ba Y i B g e 2% Xk L 2 B T
AN LB ZE BRI, R IIRAE R AR EAEE I INZ AR, s R EA T AR ot (Flan LUT B2 sl RAMD
KB -

EREHEFRES

KZHEEE T REEA ) H BRE PR ) St s il = bt U 3RS S i . Vivado ZEE 0 synth design -fanout limit
5000, WEERREARILEEHIEL 2380 L. I e s A7 s 2 Rt @ v, #f e mip i
FALLRRE B E AR E R B, WREZE LUTL A RFARATER, NeirEsL R EER LRI, Bl
Iy 22851 ¥ DONT_TOUCH J& 85 R 7] 2 2% o 1 9 B

B, Eit AR A S R BE a2 2% () MAX_FANOUT J@ 1Sk kb 38 RTL BRZE& T (K i N4 . XA 2
P E AR AT R USRI UL, R R SR MAX_FANOUT J& MA J 75 KR i o Al dn S v i S 5 2 7 asds
HE T A SR BB, WX LR 2R MR ES.

T, PR R SR AR R S S . BIE R TR R R T A B A A A, BUOVEAEAE R P
TCIEHEA R . BEE 3 AR = PR

ELL AT I 07 B R M A R SR, T B LN IEIZ — [ opt_design Tl g4

« -control_set merge: IZULIUKHZ G HAEHIE T IR S) H 80 B A IR B 25
+ -merge equivalent drivers: XIEIUKEHEHEEHIE 5 MR A8 /D B AN IKB) 25 o
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& XILINX. £s®. Wbl

RERMEHIR, If B PR EE S T TR E SR 0 FEPR, aIFtd i T 2 = 0.

| RST1 »| RST2 »| RST3 »| RST | RST2 »| RST3
1 1 1 1300 1400
> > > > > >
RST3|
2 |a00
>
L ,|RsT2 .| RST3
2 3 |200
> >
RST3|
4 |500
>
X20035-110617

5-28: {§F opt_design -control_set_merge ITHIE & FH

« ~-hier fanout limit <arg>: ZEHURYEZE LS| AFfFas, Hih <arg> FRaRys 2= 2 10 5= Hl B3 i R
il o ot EH e B XU RN 2 JZ SR, A0SR SR P [ KT ROBRAR U3 J= 2 P A v B A
(Xl 25 A B A BBl B ) BB R P A S 6 5 B WX R P AR R )2 0, ST IR TPl SR & 25 A7 ds . T
EBR T opt design -hier fanout limit 1000 YE&SHSN 60,000 HIREEREMZE LT K&
MBEERE SR 1K AU 1000 A9k, Fir AARKBIAR - R il 59 K.

GEN_CE_FF_lopt_replica GEM_CE_FF_lopt_replica_B

GEN_CE_FF1
FO=60128] Fo-01. e
FC FO=129 FO= 1000
FO=129 =ICE FO= 1000 Q-
CE Fo=60 FO=60) Q=
FO=1 i —D
i FO=128f,
Fo-128]
FORE FDRE
SR_10K_5
GEN_CE_FF_lopt_replica_4 %
- SR_1K_5
FO=E0128] . opto|
N = o= 1000 lopt_14 CE_FF
FO=60) 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) .
B Qo=
Fos6ol .y
Fo=128[

FDRE

5-29: SXEEHEREM S LETEREEH

fE place design ¥, BRING Bt Eethfh. G AETEA RS RAENVIHIN B T4 REE. XIRshiEd 1000
MU T AT FUKSh DSP. Bt RAM.  FIFO fil URAM HIZFFA72%, W EEH]. WRHITEH], w508 MaT 4.

XHF SSIEUARZAF, AT EEA SLR & il ks i Sk zh 4%, JF s o fogy SLR XF55 ) Pblock KA # . %A
B T ib SIR SICERFIFEM, I H4a TAEREAS SLR oS A J=) &2 f1 A v st I 46 O BE 22 | PR
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8 XILINX® BSE: RITWH
BERH G B2 RH%

O P XFERABARTTEIE report gor suggestions Tl 4 HAIR A .

IS TE IR B AR A (A4 NI R AE, o] DK R RE ) = i HE I B B B /R 4k . R U D& HA R
HI Bh 22 AE,  H L% BRBhE 45 ( I Bh B SUMEG T+ A 2 A2k A0 33 58 25 0 ok o7 ) 4 S BRABLR, % 1) 2 KT 25000 19 4%,
M ARATE opt _design HHBIHAT.

7E RTL SO R (XDC) H M4 | A Jsf CLOCK_BUFFER_TYPE J@1RY, #] L3 synth design il
opt_design WARENEEAE. .

set property CLOCK BUFFER TYPE BUFG [get nets netName]

il AR I Bl O 1 i A e, (EARHZ RIS S SR . Oy 1R R RE, N B G A7A J ELE IR BN 7 K
EFRPHAGEHR. £RZHHEIT, opt_design HGARNTINE SN BH &7 IFATEP %R . MR, &bl
RETER B2 A7t I 2% R H] DONT_TOUCH kB bdE AT BbiR Ak . Bbdh, i o thIa R asbilfE S, b2 e
A AT GIRARE L R P L RE AT JR/ AL S I, fE55 3 B a5 5 Shldk hEE TG E RIER AL,
AP AR I B s PR AN A J/ A e Ak«

A1 7 #3308 REAEAEAR] 58 U B A1 26 ) T Y 4 JR A 2k A b F sh A 2k i W% CRA Y > 1000). iz AL A B A 3R
iR airE RS, RAERFPAREZLIEI T#ET. G -no_bufg_opt I ZIIEE

ERM
MR (phys_opt_design) JETHEMAGR{E S A 0 & 1 2 RE %, Rl H B4 ok r. JER 82
WSR3 1745 (FD*) SRSl 025, X AR B fe DA ] B 25 57 52 1) 60 3T 5 A

FEREEEOLT, BOA phys_opt_design a4 AN R B A SN m b i k2% o (AN [ R 8- 38 I i & (K155 772
R, R EHER R T, BRAh, v 2% A LY IR AR 5 R R EE B, AT BLERAN phys_opt_design
IEAAERS E P 2% L AT SRR G, SR A ARkl A gt . .

phys opt design -force replication on nets [get nets [list netA netB netC]]

FIF group_path fp S KX HIZ BRI LR

A LME I —weight &I/ group_path fir & KEgmzH 4 e B ARG R BP0 . BIan, S5 e Re g I
WA BRI, HHEHEL T

group_path -name [get clocks clock] -weight 2

FEAGI ST R X R T B clock MIBARAIMR e 204 i 2 EE Be it o R AR AR v 2 2L

A Z BME SR AR REFIE )R

X EAKERFFEIE (> 0.4 ns) MEEAR, EXTTFEET AT 2 BT CRFFIEE AR A A, HomT ) poA e 2 il A
LGAT R R IRBUNMRFF BRI R . SRR IREHE A AT AN IR, WA B T 7 A5 2 mir s> PR
> phys_opt_design IREFEEIETIGMEHIAFTIN, ARrE HAR. MRS A BUHRCRAE A IER L2
KB, ENRFHMESEIZIT phys_opt_design ZAf, FEFRIGUE BT T2 I BI PR foe /M i 22 S IR 21

FENGFE 7O 2 (B4 N T P A0 G b 2 A7 AR IR e B AR 23 PR R S A, AT S 3 D D O i . 8 mT LA
-insert negative edge ffs HEIIfE phys opt design SEFUDIEHIEN T FENAR A2, HA WK IS
FER T HAERS FE oo fh i) e 2 WA —A LUT BB A5 8T X IR LA . B8 A% B ARSI PR RO A LA 5
IEAH, BN RIS ES.

TEEIR T AEM R S IRE) CMAC B2 JEAE N N BRI il K B A7 as HOTE O AERAIUALZ AT, fil a8 AR E) &5 2 18] f DR I
FEA N -0492 ns. fEFlN TR B 77 a4 (LUET SR ER) )5, BILAREEN P ROy IEE .
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FO=B55

RSFEC_BYPASS_TX_DIN_CW_ST
RX_CLK

RX_RESET
RX_SERDES_ALT_DATAQ[15:0]
RX_SERDES_ALT_DATA1[15:0]
RX_SERDES_ALT_DATA2[15:0]

F0=2528

FO=732
...c_usplus_0_rx_64bit_sync_serdes_data0

CLK

|
data_out_reg[5] i

l....

ro=reil RX_SERDES_ALT_DATA3[15:0]
Fo=763 | . |  tfTTTTTToo g

o FO=63 ) ’ RX_SERDES_CLK[%:0]

F0=69 | . = ¢t Fo=1 data_out_reg[5]_PS_held_fix_1_alias data_sut_req[5]_PS_hold_fix_1_alias . . .
— CE Fo=1 Fo=1 Q RX_SERDES_DATAQ[63:0]

FO =L Q D rx_serdes_clk[9:0] | - ° -
=D rosss ] o RX_SERDES_DATA1[63:0]
R RX_SERDES_DATAZ[63:0]
FDRE RX_SERDES_DATA3[63:0]

FDRE
RX_SERDES_DATA4([31:0]

RX_SERDES_DATAS([31:0]
RX_SERDES_DATAG([31:0]

..._usplus_0_cmac_usplus_0_rx_64bit_sync

5-30: BEAA THEEFFRESRHENCIE

BEAh, AT LORE LUTL SEIR 8 N\ 2 A #42 LLd > PR FF I . EHf A LUTL 2838, fF phys_opt_design SKHUPERH
R AT

+  -hold_fix: T LUTL HEASRAE, IFNHIEFAT LM AR Kk WHS SRR &R 5 42

+ -aggressive hold fix: FMWARIE -hold fix I AIT7 AT LUTL FEAERAE.
-aggressive hold fix SMALIIRETEML K ERFFEMR AN LUTL FARIERTTATHE, JRRL LUT FIH 248
s BERE B35 M PR BT THS.

% phys opt design -directive ExploreWithAggressiveHoldFix #5444 Explore 845
-aggressive hold fix fEAREA MM —IHIZIT.

NEEIR TR S IRE) ILKN B2 JEi AN LUTL SER A L. ST il 25 8 ILKN FBR AT Bt v ) WHS #5142,
TRIFIEEN -0.277 nso fEHHA LUTL SEIR  (DAEGRRER) )5, REFENESIAREHIVIEE.

TX_MTYINO[3:0]
TX_MTYIN1[3:0]
TX_MTYIN2[3:0]
TX_MTYIN3[3:0]

TX_RESET
TX_SERDES_REFCLK
TX_SERDES_REFCLK_RESET
TX_SOPINO

TX_SOPIN1

TX_SOPINZ

TX_SOPIN3

i_pkt_gen_mon

sopoutd_d1_reg

i_gen_top

i_packet_generator

— C
tx_sopout3_buf

— CE T —
Q 10 O
o ‘

tx_sopout3_buf_1_alias tx_sopoutd_buf 1_alias tx_sopoutd buf 1 alias  t_sopout3_buf_1_alias tx_sopout3_buf 1_alias t_sopout3_buf 1_alias

LT
R

FDRE

interiaken_0_segmented_Ibus_pkt_gen

interlaken_0_gen_wrapper

interlaken_0_lbus_pkt_gen_mon

interlaken_0_interlal

interlaken_0_interlaken_0_wrap

interlaken_0

5-31: @I LUTL TEIRIEE (REHEM o] 5

FRRIME

FFERT ULl & AR R SR, & NERNAE, RS EMRIMR R 5. BIEIZE A R R REA .
o B BRI B 6 A1 S (E AR AF K28 X . report design analysis &R nT A B R IUA I 28 DX SR ) 26 7
HR A& TR B . AP AR A AR S L A 28 DX I R

Ron: fEZBEN R I T R I ZE AT, T RIE R TR L. ES Pblock W RESEINZE, 1M H N B
O G0 3oL 22 B PRATEINT 1] i b w07 RAFAS B EORATE B3 5847, X RE S BUMZE
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& XILINX. £s®. Wbl

PEIRES R AR

HENEBHRAN AR OF3 > 75%) B, WEARMEREZRERMRE (SIUZER, & rent 353 w9, Ai
JRy AR AT B Bk . R RE VT IR R BN R PR ARG DL, BT R BT D RE I FE RN R R s A
e, HBIRA ARG IR R T B A R O RAT e 2, TEEE AR P R H AR
FERIEHIA .

C> $ER: ff opt_design ZJAEERIAMZR, UMERGEMEMOL T, —ERERNZECEBY, MARGE)E.

187 SSI 2R 1ERY SLR FI A =

R SST AR EEAFRS, TR SLR XIRIA AR 2L . SRR T BB AIG, (R AE—A SLR Py F) )
RE-S UM ZE

ETFEA, B AR F R BAR Qf&ffﬁ SLR2 FFIH &S, HHIZHE AN SLR A 12 48 7 B £ (A 4 R
12 DX 35 HP (14732 4 R ol 2 R LR 1) BE 26 MUXG

Device

- @ R O H R IO o o

Pl

= Wertical routing congestion per CLB ||§ Horizontal routing congestion per CLE

:| \H ,|J;|||]|1|||||||||I| I

b

g L

1Y 0

Type Row Col Sitas Cells Wert route cong (%) Hori route cong (%) w1
CLEM 309 577 1 13 186.24 Il 156.97 Il <
CLEL.R 309 574 1 g 120.52 14257 80

5-32: FIAZERSH
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& XILINX. £s®. Wbl

ZOPETEI A, 1Bl R A

o EHARRARELSY R BT
o MEHATRARIZIR, B0 Pblock, LAPREF— LB RANSZ iy RE A HT AT 28 (1) 5 5 o

ERENRERNALIES

E A = 3 X AR LT REAT R KO RE L, AL P AS () ) A1 JR 9848 202 B S D I FE R 28— R R 2 — o %
JEIBAT B AT R s 15 2 T A AL AT ILA [ Pblock 2930, BAESE 145 J5 4 58 2 (9 B e SRR 75 ZAL AT 4

FEAE UM R 2, ST DU RS 80 rh B ok Ge 28, AT S I 28 X4, SpreadLogic i &) 346 4

(=2

»  AltSpreadlLogic_high

«  AltSpreadLogic_medium

+  AltSpreadLlogic_low

»  SSI SpreadLogic_high

«  SSI Spreadlogic_low

e SLR AL H BRI ZERS, RS -

+  SSI_BalanceSLLs fiii454, AT 85 SLR /X 1% it, [FHF238F 4 SLR Z A1) SLL.
«  fEE5 SLR 4y IXHf, SSI SpreadSLLs 77 Jaj#it i 4 5 i (14 3 A A M X 35 o

FUAth 22 B 4R 4 BRI SR th ] BEA B T2 28, BRI B IR B 804 /4R 2 E 2.

LA A AT R 4845 2 B 28, W LAME place_design Z g7 Bt Ml ek, ] LUK 24 4t H 35S0 i
et gE . R S-4rh R BRI ZE SO NE Bl A 45 R

AT B ZE RS B AR R 4R RS2 N . (HU, FERELERE LR 2R AN R A AR R A M. FAHRSWH R
AR AR HE 43 ) 7 o S 2 IO AT 2, R LI (1 2 «

«  AlternateCLBRouting

SERR. A NG I E B I ZE R I 2E [F) I AEAE RS, AlternateCLBRouting A 28354 RUR . %15 HiEM T
UltraScale %844

NFETHEZER, E2M (Vivado Design Suite F PR : SEEL) (UG904) [Z:8 22] Hritikd%.
KXAEINF EMK
B LR A RN SR AL E INIB AR AR . X PR TR R R, H ] DR AR . AT

synth design H[f] -flatten hierarchy none MEIARTEM. FEFEKEIILARHT RTL HEH
KEEP_HIERARCHY J& 11 ¥R s Btk o

D MUXF R 5

O R XFEMMAB AR report gor suggestions Tl 74 HBIM .

i F MUXF* 538 RE A KB 82 BU™ M I a0 2R (e s s A2 PR 635 B, RN IS vl DABRR ThRE . MUXF* &
MUXF7, MUXF8 Fl MUXF9 ix 4,247 F CLB W& HE A8 R . XL SR Rl FEh 4% 20k 8 M1 LUT 0. X
b o CELE Ik oF A 24 H B SRR ] S B CLB ST AR 2R, JRTE RS 2 2 i R ) A5 R B R ik, 330 323K
T 9 A A 2R A SE A 7 54k ) R

AL, opt design A4 T MUX SAMRALKT BT, 4 MUXF* G589 F e 31 LUT3 JEoc DA s gttt . ] LA
fEH -muxf remap &I, FHWSHTA K MUXF* 0. 503, 10T DAZESH2E X 31 i s i s oe o
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& XILINX. £s®. Wbl

MUXF_REMAP J& 415 & 4 TRUE, LARRH MUX ZEH LS 5E . MUXF_REMAP JE 447 #% B 4 TRUE LT MUXF* 5
JLHERSAE opt _design MAEH AR MUX BARAM B, JEEHMLE £ LUT3.

R SAAIR AR SRR I . A R R BN A R A 75 VAR SN U

THEERT MUXF etk 2 s FIZ J5 1 16-1 MUX.

:
i

@)

=

LUT3

G

O
3&@&@&

%I::lf CJ

0
]
‘i‘j.
;
B B0

.
—

e
o
&

o B | Jeee | o | L]

5-33: MFRZBIFZE MUX Sk

THEPAT MUX SR EE— B RN R, 5/ -remap Ml -muxf remap &I, WIHFTRE, X4 H MUXF* AL
AE R LUT3 o0 SRR Z A5

EWAE R AR, TEARREARLSRUG, AT Lo § 4% B & SO as - ar Ak
(report design analysis -congestion) ‘:PEI'] A LR AR GA ik T IR SRR W R R SR T 52 A 2 T S I

M o

FE B, Bt ATk SR ER A E, 7% RIS 5 FAEAMZE  (32x32 CLB) SR, I LEX W I 28 DX sk,

MUXF ) &5 29 26%.
| Direction | Type | Congestion Level | Percentage Tiles | Congestion Window 1 Cell Names | Combined LUTs | LUT6é | | MUXF |
i -l:lorth | Short | 4 | 6.983% | (CLEL_L_X48Y73,CLEL_R X63Y88) | inst namel (92%) | 0% | 22% |...| 4% |
| South | Shoxt | 51 7.136% | (CLEL L X32Y297,CLEL R X63Y328) | inst_name2(99%) | 2% | 49% |...| 26% |
| East | Short | 4 6.005% | (CLEL_L X48Y109,CLE M X63Y¥125) | inst name3(94%) | 0% | 38% |...] 10% |
| West | Short | 4 6.541% | (CLEL_L_X32Y273,CLE M X47¥320) | inst named (92%) | 1s 1 48% |...1 23% |

5-34: report_design_analysis I ZERR PR EEHE

fE Vivado IDE Ht, ] AR e it Ml 264 i A th i —17, #E"Device" & I i e imonf SO H ZE X k. P i
RIS R MUXF %5 X S N 28 . 78 Vivado IDE Tel #ifil & BA5EFH T Zildy 4 B o) B 405 7 iR MUXF B 7G:

highlight objects -color magenta [get cells -hier -filter REF NAME=~MUXF*]

MUXF* & MUXF7/MUXF8/MUXF9, X441 CLB WL HE AT . X RIFEEA R R 2k 8 M1 LUT
Iy, %&%J CLB I N (2, $EEAALER, RHAARNREH. 419 CLB KiftiH % ] f#H Vivado IDE fakx &
ﬂ?o
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& XILINX.

FE5E: W

]
MREEORA [ 110 1 1111
1

5-35: Vivado IDE “Device” B O E= T ~H MUXF IHE

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.MUXEF 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

5-36: FERRBR_ BRI MUXF ER BRIV T ks i E RS

®HIUTHS

R XFEMMAB AR report gor suggestions Tl 74 HBIM .

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") .

R AT DARE I DA N dr A SR i et £ 2R FI A LUT 65 /K 50

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¢
5-37: LUT AR FHHZEAFIIT
HEAE SRR E DR E S RO EAEH LUT A&, T T i 4
reset property SOFT HLUTNM [get cells -hierarchical -filter {NAME =~ <module name>*}]

FE 4 28 X 5 BRI =5 A L R 4%

O R XFEMMABARTTEE report gor suggestions Tl 74 HAIM .

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 GRFETIUESR A DLERENT SR DR

ST AR B 3 B B T B
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& XILINX. £s®. Wbl

[ 5-38: HHEEOFHSKEN
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

HA R IEIN A B v B 2% Ot > 50000 W] DAL 4 JRy I b BRI AN R 25 A B3 IR AT k. X T3 i > 1000 Y
e 2%, AR g 2R LR IR A A, R EIX SR R At P IR A T FIR AT . iz A R A
P P A 00 R HEAT o

IR A] LIFE M 2% - 1% B J& I CLOCK_BUFFER_TYPE=BUFG, fEHATH MR viikisa siB Bl A shid N7 .

EPAT place design ZJEiEMEHHHNNELAAT R AL RAFET, FNEA R UKIEL R G RMAE. WRAHEME, &
TER 8P 2247 {8 B CLOCK_REGION Z13R  (fXFR UltraScale $2#) B LOC 295 ({UFR 7 R 71540 kst KA E .

12 F 22 TT R Ak

AT LME place_design SERPEH RITIKCRIEAN S H (KR ITIAIG) o XA DLRRRER P 48 78 X I 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

ERRIESIES
SN 4 T ARSIy R, TGS RO B R BB . SN 4 B P T TR,

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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& XILINX. Es®. bl

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

'R W TS FIR LR, ERMALIA A -nelp I (FIW place design -help), HiEZH
O {Vivado Design Suite Fil F#875: SZHLY (UG904) [Z1E 22] FRI\EEHE

BRI 25117 2 MW phys_opt _design Ml route design W44, FIFERREEA &AM
WNS/TNS % WNS/TNS 2177 R, EIETREERT, BUNAH Tol IARFEMRIRRE, FHARA R ERE S
ETREBT, TN Rafe S 0V M St s T AR, IFREIT AN TAREPE. EhaRPR2E,
IETT AR S0 BA S 45 R I AT 7 BPAT LIERE  (HKHE Tel-post JHIAR &) «

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 *]

&7 place_design -directive <directive> H/IMrimtE&i RIAIR, KRR R BB, ik
ST E ST H e RAM 8L DSP 2 A R, RS E R —IKigiT.

e & MLER

B — N REERZ AR TIRB RS R Hll, E5%H -force replication on nets EINIEAT
phys_opt design, PAEmMUAHRLE ] BEAEAT Z2idt 2 iR 26r WNS 7= A2 52 0 1) OB Y 245

TR AT HATAT48 21217 phys_opt design, VAEFIFHIEEMK WNS.
HIETREMEAT, FH TGS :

phys opt design -force replication on nets [get nets -hier *phy reset*]

phys opt design -directive <directive name>
7E LFEMEUT, AHEIdIZIT phys opt design BT CRHA -directive EIUZEIT) T Tcl-pre BIAH 125 —A
phys_opt design AR RIMFELE R,
Wit AR
WRATEE 5 Wt AR R I PP B SRABAR ZANK, 8 2 RN AT R G A BN PP AR FE . T ZEAT R A 3 e AR A i R v
TnaE P ER, AR KA AN . ik, FEREEVUFR set clock uncertainty ZI, JREWIF:
. WHUUERBEIRR (WEEIRREEAL .
o RTAWHEMEAHEENMT (B3, MORZE .
o ETIERSTH -from Fl —to BEITRE ) bk ml i b 38 .
o ISR A SR R 0 BT BN E MR A R R, AT U R AL
TGO T, 28R BEEE.
o X TRTR R ST R B B B B AR VAT I A R
o i -setup IR S EEER
R WIREAE R IX AL, @ SRR R AR AR A
o HEPATARL R AT B AL BN ATE M
2 L T R S
WIHERENT G, £EA clkl BEMREEE BB FAHZE -0.2 ns, 7E c1k2 B c1k3 KA ERFAIZE -0.3 ns.

UltraFast &1t 7554167 210
UG949 (v2019.1) 2019 &£ 6 A 26 H china.xilinx.com Send Feedback


https://china.xilinx.com/cgi-bin/docs/rdoc?v=2019.1;d=ug904-vivado-implementation.pdf;a=xImplementationCategoriesStrategyDescriptionsAndDirectiveMapping
https://china.xilinx.com
https://china.xilinx.com/about/feedback/document-feedback.html?docType=User_Guides&docId=UG949&Title=UltraFast%20%26%2335774%3B%26%2335745%3B%26%2326041%3B%26%2327861%3B%26%2325351%3B%26%2321335%3B%20%28%26%2336866%3B%26%2329992%3B%26%2320110%3B%20Vivado%20Design%20Suite%29&releaseVersion=2019.1&docPage=210

& XILINX. Es®. bl

1 MR B I N AR HEL A
2. S BRI B AN B R 1 DA S B B AT BE AR
a. HlAMEADLEMEE.
b. LA HBER T @42
set clock uncertainty -from clk0 -to clkl 0.3 -setup
set clock uncertainty -from clk2 -to clk3 0.4 -setup
. IBITRAEEBATLD R B R LI
4. BHIERBRINANEE 1 -
set clock uncertainty -from clk0 -to clkl 0 -setup
set clock uncertainty -from clk2 -to clk3 0 -setup
5. IafrAidkds.

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

@ B W EARAER 0.5 ns. i AR BT R DIFE LIS ATIN [0 .

BN B EARE 24, RO R AN AR AL AR e S . AR T, ARSI R R AN I A R
FH P 5 SR AR 2 A8 AR [F) A AR S st AT S 0 38 group path -weight 2 -name <ClockName> i
T, AR DO 5T e B A L B SR e . AN RS S OO s U AR LR S

<D

e g E S

SR LU A BSR4 SE DS AT R ), R S 2 AT i 45 R . 28 R WA UK G B S I E IR B BR R R USSR
WAL 2y . W TR 245 R, 2 (Vivado Design Suite F P #5 /. SZHLY (UG904) [Z: 1 22] Hr sk,

AN 5 FBGURIG A B (5 38 ST G I TS T 75% I, R TR AR . 76 B AT 4
FEAET 75% i, G

EEESRENSENER

MEAEH B Zh SN, FTAR A A Vivado TRE . XMLk 7B INERAKE, IF B rganiiest. i, x
ST HAREILRSENFF, ARSI 7. ZAER AR SNEAT RS, DATFaEF— M & . A BT HEN
EFRR RS A R

o fERWE R P EEGLE RN P SR A M. WRSHRE L AR T, FERBEVUEIT route _design
-tns _cleanup WA KIGHRARET&RAIELBENEEZ. BIET IEMRL)5IE1T phys_opt_design Rigi—H
FRARHT 7 R B

o TFRZAMMESLHUSAT, REFAF R S

s WRBEANSERAE LR )F HAILEK synth _design fil opt _design I, iHEBRIMERE RN
Mo RI# Vivado k2 A0, FHREMMTHAZE. 15, SR IHZE".

o IR G PR E M DL OREF QoR HIBE) . ERCTHIRSIR IR BRI B LRGSR B A& H
B B S I %

BRESEARNTHES
EREMABA T, BGOSR TS SRBIET 2 M %R, O F5%ER:

o AR AN TP
+  H7T synth design M opt design M THIEDI
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& XILINX. Es®. bl

TR

TR

FEEA R, ERO T AR EH: SindEr PR SRR AT BT I E AR .
WREEZAAFN synth design Ml opt design EHUELT, ENBMNMETHHARFRKSHRLE S
REEZABAT 2 (a8 FAR R T BRRAS . B0 T B A AT B/ 25 % DA 4 100 1 SRR R B E B 24

{f[] report incremental reuse -hierarchical RGN ZEHXIMILELE 4. SR ARIILAD 1) E %
XA oA R S VLR 2 b, 3 B S8 B A B BT i T B R T R RRAS

B REE I T ISR & 2 5

JR BN AR AT & (¥ 5L RE I D g
TRAZ B 2 =
AR LR

R EAREIZITHE A place design. route design M phys opt design IR REMAE .
ASERENRFEESINIES
fEmBEMABEAT, SHEREAEROTERIEI . ErT U 5152 3R 1R 2401 T 24T 9:

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 .
AL BRI IR B AR E A K a3
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& XILINX. Es®. bl

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 WS HIBAT, BIURE A ARGEW R IR A R R E R X
o TEMERERANXIEE, BETESELBTEMITI, A S
. 18 FHAN R B8 place design B4,
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 DGR AR I ST B2, IR Pblock
Kk e g A2 A B SRATHOAR TR XA, DAMEIE SR I Se PR A% o A7 SR BRI BR T Vv v 75 BEABAM A P e 4, A2
X EEAN BT AR R .

R VO R I XA AR R @, i S EEN—NmER T — AR ARG TN R . B2, R
{R+F Pblock HIK/NERSEPIXIHA o XA A0 R defe tldp R Ry ME . NG S0 Pblock, R A= XA W] #E AR 1S
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

set property IS SOFT TRUE [get pblocks pblock 0]. XFMINEINHATIREEAAm)R, RN NMmRHE

O $e/n: 34 IS_SOFT JRIEBLE Y TRUE Itf,  Pblock Kl 2%, MATR & LR & TR, ERISCORRESS R . B,
AP R, AT ZE, (OB BT RIS, I BRI AR .

£ SSIBIARB M, R T] LA & F SLR Pblock B AG R LIZ) 5 (USER_SLR_ASSIGNITION). N7 T 215 8.,
ESH"SSI FiARF B K" .
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& XILINX. Es®. bl

BXBIZIE

BB 5 4 LLBE 55 SLR BY /0 A4 Bh FH=FH A IS E . FRIE RSP RBHRAEH 29 4 FIFO36E2 JFiE
SEPL KB FIFO. JCRERE 12 2 M 2ZH 145> FIFO36E2 () WRRSTBUSY B Jl#E T 5 4~ LUT F|4H #1454~ FIFO36E2 () 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

5-39: FIFO M EREEET

EEERTRE

HOHT IS RAM E A DSP R AL B A 4 5 1) o 38R A AR Jo A7 B 10l I — A R RABAT 2R — AR AEE 1Y

SRR . XL JFEE R B R E AR A RER 5 T4EY . — 2 A R 1 4 & B AN AR R S 4 8 RAM Al DSP
AR o T LA R I Pt (9 5 A S5 I — A R B8 AT B B A [ A SR i O Hofhiz 17, BA3R S QoR. mIfg
B RAM A1i J&y A 51 XDC ST rP i 5 Tl BIA DR s o

set property IS LOC FIXED 1 \
[get cells -hier -filter {PRIMITIVE TYPE =~ BMEM.bram.*}]
write xdc bram loc.xdc -exclude timing

AT LAZRAHE bram_loc.xde SCIFCMEU IR B H RAM £ B4 FIER IR A 880817

ﬁ EERR: AEERMANEH slice RARMAIR . AZ T REE Sl st R MA)R .

SSI FARFFEEF

HEB Rk HLK (SST) FORAAFE S 24t P ZE B KB PE IR IX IR (SLR). T JZIEEPAONE KL ES (SLD). M —
AN SIR Z8id 55— SLR I 7 —283EiR . O TR EREAR SLL SEB XS Bevt (s, SO vt b7 A0 ey BRI DA SLR ZZiEA
BEERBEERIEZ N o LB PR B R AR AE — > SLR 22 A AT A R ARl B R BR 9/ SLR 2800, I Al ik
BEXS SSTEAR SR BT P 5 A0 2k
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EFHAE SLR T AR 43R

TR, WELEEEZERZ A SBRRAKLE, UMELERAMARA SR 73 XBM 51T, BT E Bhk e,
SLR A2V i AEPE B BAT I R A L. BT 72 X SLR Pblock b, #4838 0] LG S5 I X 3806 55 A2 T+ SLR 322 5Bt 3 i
ft Pblock, PAPR#IES MR 2% . LA RBER 7 HA LT Pblock 1 UltraScale kull5 SSI #344:

« 2/ SLR Pblock: SLRO £l SLR1
« 2/ SLR %ZIL Pblock: SLRO_top_row £l SLR1_bottom_row

Pblocks
dedicated to
SLR crossing
flip-flops

X18184-110716

5-40: SLR 3Z5C Pblock 7= 451

i? FERR: JER BT SLR 3L Pblock f# ] CLOCKREGION Ju |, 1MA#H LAGUNA JuH .

BR: 1&FT DUs I i 8 52 8 SLR SR5E X SLR Pblock. #ifl, resize pblock pblock SLRO -add SLRO. M4k,
O YT Pblock £ 7E SLR 2L Ak th L OCHE R 42N, AT7E SLR Pblock Kt IS_SOFT Jg 1415 By TRUE. EAT R#LEIEY

B, DLKAERARE B ETEER >, 3K Pblock #40AME Pblock 4b3  (XXFR SLR 73 [X) o #E77 A ds M BU I B 45 6 1

], ERSCHUATEES A, K Pblock #H5 4 M. %X Pblock SLVFA BRECE MRS SR W #4350, AR FF QOR.

WH TMELER, S5 (Vivado Design Suite A48 : BT AIILEEAR) (UG906) [Z1If 24] Pt fiEsE.

- SR WITE TR 2 A AR R LRI R DU e s HERE B (S ., MG Vivado Design Suite QuickTake FLA:
B H 4RI 4«
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{E %X SLR /A XN 295K

PR, K2R EERAZ A L B AFEE N — A SLR, 1M HIE WA LA BSOS 5 R A . 2R,
AR — /Ny, Rp e R B AT SLR Z (A A%, Bk Tl B AR UL A JR P E 9 QoR A8k, EIXFMEAL T, A
Jri s A B A SR 5 B R i R TR, A RENs — LB AR R | ol A8 sl A I SLR, DARIX A JR BRI R I e o

SLR Pblock f& L5, AAUAT 51X fefd SLR M2 8> BO kAT HOH, 1 BB AT By 1k KB MRk, 71§ Vivado
SEEL L BN RGE, A LA# ] USER_SLR_ASSIGNMENT @i id A SLR 43t KBS e it-Besksxd B it 3k 40 Rkl . %
R E N A TR, SEANHT RS, A AR EAE, EONiZE MR E NE SR X,

WNFis:
o SLR &#k: TENEZEITHNEL SLR (SLRO. SLR1. SLR2 £5) LRI, A Jmas 220 3 A B o A6 7R 48 5E 1) SLR
o

s FREME: FNERRTOTERFREMEN, ARMER SLR. X[k B 2 4 SLR.

ERR: WREZAHICE AR USER_SLR_ASSIGNMENT {H, Aii)ma%K 2 7EA F 1 SLR A5t 8 e k47 404 .
USER_SLR_ASSIGNMENT J@ P& —/MRZIH, T Pblock g —M#EL) R, 1X{# USER_SLR_ASSIGNMENT 5 Pblock #
b, BEHUTHhE:

o FHRF, Ai)Fe%n]3R15 205 USER_SLR_ASSIGNMENT [ R iE M, BT 1A %70 X o

+  HESA USER_SLR_ASSIGNMENT mJ[HIEE g 8ot/ X, HiZJE M VA R 28 F B LAk % SLR 32 5 B3 iy =4
BOTHHATRORIARE, DARFAR . WIRB IR E, XA EE SLR IR NS EIMK &L FA8. A eEr
1E Pblock i1 A N BIX Lb 725 o

LR REIH, — A& RS =/ e R E g, RN IPL. IP2 F1IP3, HARZE— X SLR #3. AT
AN R, AL TP AN IP2 fRHFFAE SLR1 1, TKf IP3 AR SLRO H, AT A LA XDC Z13R:

set property USER SLR ASSIGNMENT SLR1 [get cells {IP1l IP2}]
set property USER SLR ASSIGNMENT SLRO [get cells IP3]

TEER TR T e rERE, AT LUK AR A R S AR, B N IBEES . LA 1 TP2
AIIP3 2 JH], 1ZXF T-HUHM SLR SR A #E B, FEVE4EAE R phys_opt_design HIIE, WIRAHRTHNFF, IP2 Al
IP3 K Z 27 A7 45 7] H 3hits SLR U 53] .
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SLR1
IP1
Add pipeline
IP2 registers for
placement
flexibility
SLrRo |!P3
X21199-071618

5-41: %t% USER_SLR_ASSIGNMENT /@M% B =1l

HoFF I B USER_SLR_ASSIGNMENT Bk A A 2 7E SLR 2 [A) 43 & AT Bhik ok 1) A2 i A i, f48 ] DAt
USER_CROSSING_SLR Btk 48 H SLR NiZm AN B B . 3@%, A% R T Mo 5l — HhEas
5| AT RS S IR FE A R SLR h, BREE A AL R, B4 SLIR LRI E . Kz s E N —
AN IRAE, AZAE TS T RG], 2930 SLR 280

o TRUE: FxBIRMZENT G RZES SLR 8% B AR5 BIXT R 80% 85 SLR Ede. & R TRUE ERNH T AR E 78
BERE:, HERA—AHEH.

R ABEABENLZERAE A TRUE (H. 252 Fhoc Bl SEms s, 12 00 T 0 /27 A7 40 5 B R B RS 8 S A2 2% LY SLR

LFAREA .
+  FALSE: o HARMIZEXT RARLIZES SLR 84 H bR 5] IR A BIZ S SLR . SR FALSE BN A T A AT 9 2% 5
El) B

ER: SUAAREE R IE T, US| AR A EE, ARERZIR.
FECLRoRlrh, —NRUKE S A7 S BERS SLR IR, SELERRACE R AT,
AR AR TRWAEY, B EAR A RR.
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& XILINX. o

SLR
Boundary

net A . net B

X21198-071618
[& 5-42: #£3%E USER_CROSSING_SLR [B 14 Z BT K AEHY SLR 355C

N TIERIH A A net B #5 SLR HIfREEAT R, WIRHIEACF XDC Z)5R :

set property USER CROSSING SLR FALSE [get pins -leaf -of [get nets net A]]
set property USER CROSSING SLR TRUE [get pins -leaf -of [get nets net B]]

P K i JR R A net B _ERIHAS SLR AT, 41 F BN

net B

!

X21197-071618

[& 5-43: 7E38E USER_CROSSING_SLR B 2 fGi#{THR1E SR 35T

EH SIR 3L HF 785

WIS

# UltraScale+ SSIHAR S B AR, 07 DU B4 &7 A7 245 R 27 A7 45 SLR ZZIL WU 2 0K3) Laguna RX_REG ffJ Laguna
TX_REG. XFhiEde A 7E UltraScale+ #3fF R4 H A BEMS S, Horr Vivado i b & AT i B0 B A ] R i i 438 ok
B RFFRS BRI . # TX_REG F T RX_REG SLR ACICH NS M BEAT IR e ar A7 8 20, T4 AL DA PR AR AR 35
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& XILINX. Es®. bl

o SLRAGCHIAG R EY R, o> SLR 12 5B A e 28 .
+  ff Laguna ¥ s EN AT AF AR, ATHREEIRAG TG, AT AT QoR.
«  SIRZCHERERAMR R, H—2.

ERE: Ll UltraScale SSI EARZF N HARES, & X BEAE SLR 2L M 45 A Laguna TX_REG 5k RX_REG, i H'EATIARE
RIS . PEREMR 3 5 LIl gl 20,

— Mol CE MRS IC M B Laguna IR 45 7 528 BEL A1 LOC Z5RN  T- 27 /788, UG HASE. LOC T 23l
Laguna %4 &1, T BEL {EMIAT7E1Zus AP A 6 > TX_REG 27835, 6 /> RX_REG 27 #% ik —MEE K Laguna 47
#%. Laguna STILEFAEAR B (ER B 2 BT (1, XEBRE A TX_REG A /748857 5 RX_REG T 7 asfiixy, LASEIlE 4%
.

FELL IR, DA BT BB T2 4 S (E TX_REG % RX_REG M4 b KL %17 4% reg_A o] %517 2%
reg_B IR FEIRA A B . X T vu9p HAR#sE, ATRHLUR XDC 295, 1 SLR2 i) reg_A e 1l TX_REG
% RX_REG [ H#EERDRE) SLR1 H1 ¥ reg_B:

set property BEL TX REG3 [get cells reg A]
set property BEL RX REG3 [get cells reg B]
set property LOC LAGUNA X2Y480 [get cells reg A]
set property LOC LAGUNA X2Y360 [get cells reg B]

JeMi ] BEL 4MHE, ZFI7asfiE (0. 1. ..5) ZfE TX_REG A1 RX_REG [AIULAL, fEAFIHF A 3. Ha, B Laguna i
M IAIMEE B /& 120 17 . Z717%% reg_A FJ M SLR2 Laguna %I F—47 3K %] SLR1 Laguna %I N —47. 7RI
LAGUNA BEL 1 LOC £y5RHT, &l AR P2 B BB RE R RG-S A 2728, DUt S il e Ffe 25 1 1) it

B, ST AT X TUAG JRE Laguna A7 a8 L B SLR Z0VLIA At %5 7 4% LB USER_SLL_REG J& k. W R7FfF4s D
A Q Gl BESEAE K SLR 14 7 KN Afi R AE 2 > SLR H 53 K48, USER_SLL_REG £J3%2 place_design &
W&o il

set property USER SLL REG TRUE [get cells {reg A reg B}]

£ SLR 3L E M BEIAkEL

TR TEAE T SLR ATJR LR A SLR A Ja LI AUE R TeAT SR LT, il AR SLR it 3 BEHR 7y 2 18]I T 5 (R 7K 2k i
BRI T ISR A B AN «

< HbsdE

o aHE R

o AR

&R DURIH H 3K ThEE, 1A R AR E T R B s R AL S, XA BT SLR AT B U8l
{EFHULTIEERS . Vivado fiJR#% HANME A Laguna ZifE#%, o A7THil.

B R RTL )R AR T84 % B AUTOPIPELING_* J& M3k 5 B shifi /K £, (HiE R REAN B I SIEAN 2 7E 1%
IR AR AR R . HAN, AN, AR E AX] B8R slice fEME B B IP, BT SLIR &
e WHTHEZER, BSRE 3 BRMN AR KEHEERE"

FESthS &ML

ST OFEMEZNE, Vivado LA FHRAURHHK DAL v 7 2 DA K — e D ke R AL T RE . W TREZER, 2SR
(Vivado Design Suite A 4875 : DIFESHTAIERMAL) (UG907) [Z1 25].
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& XILINX. £s®. Wbl

)

i 7EFE1A UltraScale F1 UltraScale+™ #3438 i Explore 154 83T Explore MISEHEHT, b FAEIBAT
opt_design Ji, #AFHILIZIT power opt design Biffi] opt design -bram power opt F-F)ffiREIR RAM H
A, FERIBEWEN T H RAM SEELDIFEI B

TR RIENINE

B H I HE A 5 S EL, A MR AR 5 SR DL R AR AR TS P . — FLIRE S0
F AT J RS

Y 51 XDC 205K A RIS, DA SR B

set operating conditions -design power budget <value in watts>

ZAHH report_power fr &, IR LIRS AT IM I 2 R DhRet i, R DR AT, I B K
PAZL 7R 7E Vivado IDE Hi. IXAFRESE A 5 s s BN P K D kG

$27R: X T UltraScale+ 284, #7T LAMNEL S 3R B 1) XPE th St XDC S0, B3R HAED#ET S L5 (1) XPE 4l
B, AT UME A XPE 8¢ XDC i THFETIA . Wsin A T DER 4k 511 XDC 4930,

DFEAG T RORE B VE ST B A T AR . A THERG )5 B S BRI Thi#E, BiIZ1T report_power @74, ETIT
Vivado IDE Hf#]“Power Report”.

< AR
WA 0 H A & b R B0 SR PR B U
< AifiE

W R AR LR S R . B TR EE R, RENIZE IR B A A .
I3k K T H R T B 5 H B Xilink Power Estimator (XPE) H- P33R d . X FPEE T L

1E XPE AT AT
RS FIE R B AR RN EMA S, EFTUJEEEE AR,
. MitkE
TEARLR SE R, BT FAR 28 WE IR I BTG A S 4l A it AN A2 1 BRI (5 B T 5 Yo

Wi 17X fpe (A B 22 SR AR ANAT 2 A IR T O SEBL R BE DO REHEAT A S 2 4h, 5 FLARIE RE o W BT s R RRAT R, B4R B,
FE SR B SRR BT FL AR A DIRE R, EBI B A AR 20 BT T LASR Bt B Do s i O DI RE A -

{5 A IR 2 SR i 2]

FLYRZ) SR (Power Constraint Advisor) R[4k 5 & iH o TG a5 5 L LB B RFF G sh, FEM G m e B IR aEHE T -
HAZRAG LR ANFIR . X B ARER I 3G mE 8 A G SR ECA EM E AL, XA R R LSBT RS RE

FORMU R R . I T 258, #3011 (Vivado Design Suite i/ 455 : ThAEHTAIERALIL) (UG907) [Z1E 25]

HREE S

RTINS Bk

BT TR TR AT, EHIREA RSN F 2R, /O ARAITXEs. WE TMELEE, S H (Vivado
Design Suite I/ 4875 : THFE AT FIRALILY (UG907) [ZHR 25] s,
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& XILINX. Es®. bl

1£3i&4T Vivado Design Suite IS TR EZIRITHI D%

N T BT TR ER X R DA AR OK, AR A S DRI RE M LR BRIR SO DA AR . Il T
iR 252, W2 (Vivado Design Suite I/ fi5Fd: ThFEHrAiRALiL) (UG907) [ZIE 25] k%

FE£151T Vivado Design Suite hFE DT fg i — T mMAITHIE S IESN

AE LT SAIF VEREBEATRE B TIAE AT, WTAE S R — R W JE M B DA A0 . R TR ZE S, B3N
{Vivado Design Suite FI 4875 : DES M Al OLL) (UG907) [ 25] Hh itk

FERMK

AR IFEAG THEE U, AR LA 517 ik i) 20 PR PR ThAE -

SHRhEMA AR ER
{fif report power ARIIFEM IR E 2 5, TR BEUIITW T PIE:

o fE"Summary" F R A S DI RE. SRR SRR BT A AV RE S DA T
o WREERTEBIM TR, NARSEHSER ARG IR S AT DL XA AR B D RE R R

« K #&"Hierarchy 7. IR E, REHRBIDIFER R AR 7T LLR N Fe R 2 e LU E - S DhRE -
T th T AAE GUI H AT S SCHRI, - DA SE BB R i 38 20 B i 5 2K, R 0 A T A £ PT PR DO AR L e g 7
o

BT &ML

O fem: BESLHIAER UL IR KN, IS5 3 F i T hREr g g s

DFEERRAC DI RERE WS (AN BB 73 ¥eit (CBfHEH] set_power opt) HITIFEMF R &K,

FEERAAL T CALE BETHRREA JR il A JR S A, (BN BEAE PRSP BRI IR A6 T i DhRE . A R T DR IR P IR G L T
HRBREETT A TIAE . (HIX PR FERE CBUMEBL T o WnRARFE PR EE H bR, 28R BEUUE AR5
FE AP IR . 2P RA AT AT RFR I P AR I DAL -

SEROLT . ARG 1P BN PG RE, AR BEE, i set_power opt fr & RKHEBRIZLLBLIAL Y CGEWIHSE
JES RS E TR I BT AR AL .

ERMFERMILIRSG

N E DIRERALAL RN, EAE Tl #2850 & thiz A7 an T i & BLAE O FE S A i -

report power opt -file myopt.rep

& FE iR S E Tt R UL RIS

IFE R A4 0 P PR A2 26 B K IR 1645 TRE 0 IR R s SOR P B0 M (ELZERE e S0 R, AL e 7E S RE R fE
JEAEE, T DR — e R KA —

JRUAT g RLE AR 7 S BEI hIR s e f F set power opt XDC iy & K Al RLF S FE SR A AL 1 SR 55 g 1)
BlIECAE S IRA  BETE IO RHE 0 B AR T AR IR 2, 4 BAS B G SR BR AR PP K T A B o2 R AR EEAT T D RER AL -

AT I ThEE S ARAG KX R AT IS CLOCK GATED JE M. RifEThAEHAL b HERRIX 2 5T
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& XILINX. Es®. bl

SR BRI, BATIR Tl A4

get cells -hier -filter {IS CLOCK GATED==1}

a A i \ A3
it & 58
I FER RIS, TPt i HN FPGA H/EMiE Lig1T. BlE ¥R e MAEE (LkRsAD n#i®] FPGA
P NGRS RE T SRR TR, mt R B T
W T EA B B R R A R A & HIVER, 1SR R 5
+  {Vivado Design Suite /7 $885: ZmfEfifil) (UGI08) [ 27]
+  {Vivado Design Suite Tcl iy 42 #15/ ) (UG835) [Zifl 17]
o (7 &7 FPGA FLEH F¥arg) (UG470) [ 39]

+ (UltraScale ZLHTCE I 11D (UG570) [Z1E 39]
+  Vivado Design Suite QuickTake #AR#FE: 4nfAlfdiH Vivado H ] write_bitstream 74

=1

B, AR E MBI B, DB EERRR IR . — BAE R T HURRRUEITA DRC #EAT 0 M AR AE, it
REAH I LA R 55 2 — K LURRA B 2 85 1 I

< HiEGE

T2 AL EAS EOE A R 5 SRS PR TR BN AR B A
< [RERgRTE

R LERRAUM BB SN INAE o INAE RS BRI AR 23 48«
A LM#EH] Vivado T HK5ERLEL T

< QU FPGA LML (.bit 3 .rbt).
«  I%&$"Tools > Edit Device Properties”, LA#FE HHFR A B L B 20T
o KRR NI RN AR S Comes) .
o ATHBUR IR X S AT
FLEEX A AT AR -
T %o 42 1) T B DA A B8 A AT AR

A2 AR o RAUEII 2, AR AT L AT HRRR . BRARTR EHEER A, 5 W BRI E MCS B i )3t
bl (e =

EE4B/R: Vivado Design Suite Device Programmer 7] f# ] JTAG i 38 R 48 0F E RIS T8 EdE. kAR E W
i? Bz, MRS ARSI AR, IS SRR AN, RS RSEE T 5] i &
MI[2:0] A28 55 BEAS DN 45 AT IGE . TR THRE RIRE A R, S RGN ER P18 (B3] 39].

O R WCEARL), EtaEEH] FPGA 31k L0 JTAG [m1i/B0 b5 A ok W 6 BT 5 (Y 1C B 408 2 15 IR R RN A3 1F -
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& XILINX. T e
i

RGN IR VAR HARSSAF L Semt il il it R BURMER B 2107 1488 L, AP IR 2 .

BRI S, EREONBHR AL TR B, DUESE ARG HTemUa, w7 RS sl R RSB
MTTSETHERE, 125

FPGA BLiH IR — N Z LR, REMIAIERE . MK 2 HUE 2% B A BT 50— #F, Sl FPGA JIRIARE 7 i 2
NEUNRP IR, ARG 1E B, AR E B B RN T AR

EARSEBRR S R VO R SEIl 2 e kAT, H28 R B AR B T R R 7 AL E . AR
Vivado IDE #1“Flow Navigator" & 1 [#]"Program and Debug">Z 11217 FPGA 284 mfE AT RE W IR — DI Edr 4.

RN v

1. . e T ERENRI A 5 AR R i 7

2. SEBL: SEEURSTHE A ERTEIRET W4 L IEAMAR TP,

3. i 5% R IP #EATAS E,  BE R RN 36 AE T RE i) A
4. BIEMNL: B IEATTEE AR S & B E AT,

M THEZER, H2M (Vivado Design Suite FI 5/ : ZFEAIRR) (UG908) [Z1# 27].
iR

Vivado T E AR L MAE BT RN IRET 7710 FRIB— SR EETEIN AEMIT 5% B LS.

= 5-10: BRRIE

A RIERIR RIELE /%
HDL sS4k #R AT R FE 7F HDL JR+ #5508 BR ILA iR | « EAZE BT F sl / # B
Rz AP, BIoAZUEEL HDL JESC4F
o FIFHIX AP0 LLZE HDL it 28017
BREHERED
o (EAER. SEEIAK AT R AL I A 5
4k,
W RN RE SRR G | FHCLRFA R — ARG S o XFPFEERIEHER S, A BRI
BO + I MARK_DEBUG J& P4 RTL JFACHE feti.
FRICRRE T . o P IRAEFE S A AR G E Fodk
- H] MARK_DEBUG A% ii3g ik Imi ITHREHEM (o HDL. 224, &
TELEE BT R AR B 4% . St o

— LSRR AR IS, W Set up |+ ST EH HOL LA
Debug 115 ek & 4545 A 3\

RIS -

BT To MMRIFAIRE RN | H set_property Tel iy &R MLE |« XFTEREAE HAIFEAMNE

ke E##E MARKDEBUG J&tk, SRJEH | « @ars@iadt % T a4 IF /280 i
Netlist insertion probing Tcl iy 4617 i ThEE .
WIS 4 o XMITETF B HDL IS

THZ MBS SEBL R DL B 1Y
IR RET TR 2R & ILA G DL.
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& XILINX. Es®. bl

IV 4%
PR AT 4 R

o KRBT GRIN A A B R RIS . GRS o SR A B TR R X SO T
T B GIRN E SARE .

N FREHR N & 2 AR AR 2 R A 2% o A RAE AL A a8 AR AR T IRV R 2% 750 MARK_DEBUG, At EikAE R
SCBLB BN AT IE R AL hRE, S BCHBIA AR QOR 452K,

o N TSRS HEIER S, R .

{88 F§ MARK_DEBUG & BB AR SR ET M PRI 48 & FR

FH PRI AZE RTL B B ks & JE B BotA5 5 - AR 1d . MARK_DEBUG J& 1475 I 2% I m] 3k 45 0 45 S 1) TR )
e ey g T et . F T DAETUZ i . 2. 20 1 DL 2 it oy B 45 1 3 A
MARK_DEBUG J&t. XM A W IR LEE )5 HDL (S 5 4R A TREbRd B M 2% B /R 7E"Debug" & H 45 & 5 1
“Unassigned Debug Net" (T,

0 R RN mark debug JEMEE] HDL S
VHDL

attribute mark debug : string;
attribute keep : string;

attribute mark debug of sine : signal is "true";
Verilog:
(* mark debug = "true" *) wire sine;

FFEBREE LR & JE PR T IR 4% o XL R TR R HDL YRR, 28T, WATRe e TRREMAE & T
KA E IV, TS EELEA R & A R IR RTLE S . SRR, 7TV T FMEA 5 s A
TR X 265 <
o EAEFRHRE IR AR (Bl Netlist"B"Schematic"& 1) , SR 545 # ik % "Mark Debug”.
o TEARAT TR R SRR NS, SRS HITZ I 4% £ Unassigned Debug Net" S5,
+  {E Set Up Debug [A]- 5 # {5 F WX 4518 2 45
o fEHEYEE DEL Tl 541 6 % E Mark_DEBUG J& 1.
set property mark debug true [get nets -hier [list {sine[*]}]]

FELFIF AR BN mark debug J&PE. EATERRTEH, FOVEREIEE Td 6437 IF 8
MARK_DEBUG.

fF£A ILA #%

{iH Integrated Logic Analyzer (ILA) #%, T LATE FPGA #34F ilt A7 SEBLGE BT R G . SR 75 B 1 A 145
S, i DU A% . B Ah, SR DU A X AN T AE fid R A A 5 DL R G R

ILA #Z Bt FFE EE &

ILA #% OB B Xl 3R B 7 B ARG 52 . AR N 51 2 SUR B 9820 S I e O 5200 -
o HPUEFRIRLE . PRV, X VRF A A R R .

o CHTEIERE ILA BEIRIRE . BIRREBOR, ST RAM SEIEF A A RS0k .

o BRI ILA MRS Bl B s AT . I SRTERI AL, W] B R B AR B S B DUR e ik R
A
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& XILINX.

F5E: W

o HAARALS dbg hub MIRBIE H HISATI BN WRTCIAREAL, AT REIE G BOHIN AR B B F L UR TEES Wi
f&. ATLMEM connect _debug_port Tl dr & EIRRELEH c1k FIERS B diz T4 L.

o FETINR B Z AT BRI R . SRR AN U IR A T U SR I ) R

o IREIRM GBI R RN ILA PRAZ IE N 5 A0 AR OGBS A2 A2 T dbg_hub T, EHAT FIEER:

o o

Q o

HFgGE I

KEIMEFM dbg_hub Hit.
% dbg hub KIJEME,

%] C_CLK_INPUT_FREQ_HZ J& .

e. KHWENERES dog hub MR (AL H) .
f 3% C_ENABLE_CLK_DIVIDER J& It 3 & FHiZ & 1.

g EHSEIMBt.

o WROREIAE] ILA RIS B 5 IEEREH RN IS S F0 . ANREIG AL, RT3 881 iy 227 AR I i) BRI I8

(EENLE

o BATRAEREM LB AT B0 AR PR . AR, SIERA TR A R .

TRHNH T AR A B R I A ILA BRI R
AR AR EEFTADEITE A LA, AMREFTHE I
T 5-11: ILA BRI PR AN R IR RO S22 0

ILA 514 el A “Timing” MAERE
o REMKER FALWAE - ALYl o AHthH RAM
REFTH/FHEEN | o GRRHEIERER M (R BN LUT/FF $&
RAM)
« 34 BASIC MIRRRSLMAT | =i 7] o AEHE RAM
Ny . N L
Eﬁﬁﬁﬁ% 57 HT ?%ﬁiigﬂﬂ LUT/FF ;&E

o R 2% 0 ik R R B IR AE
T [X 35

BAMREH RN iR O B
tesR s E
AR RAHUER 4.

A RO T G R
¢ 1-2 JgRERh

e

+ +1 ARIERE

SN ) B 5

o AHEH RAM
o UT/FF  MEGEIFa i3y

KHE

BIRRE

g
&
=
=t
o

A ILA B ESMR RAM
I LUT/FF 38

LA REHRMIH A% | KEM S L SR REIET K | b o B ILA I HISM R RAM
i3 B3 o BRRn LUT/FF %0
RN — L oy 2% fIRF /g o B ILA ISR RAM

FREHRMI OB E

o BRI LUT/FF 08

RN fE FPGA it MBI B, FPGA Hhitl H A KR 4 FH Bl A Tt
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& XILINX. £s®. Wbl

X R B T, ATHEAT DL B
o PBRWIBERRIES BRI .
o B ONTREHERIN R K 2 Bk B ILA (CLINPUT_PIPE_STAGES), AT LAJK HUAIA 2% il 1A I B (pipe stage).
XFF4 MMCM/BUFG o] FEBR B A9BETE, BT LA REAE BT A A S IR A B (0 T IR AR 2k 2% i B R AR B A T I A 2k A L
T A5 P b 43 1%
£ A Vivado IP SE R 2R 1 TR 1T
Vivado IP &SRR R 7 2ok @ n il g it ATDVE A DU IR — AR i n 2 1P s il o BRI TAR L
T I I LR (S AR R R % RS 5 257
«  fEH System ILA AZLEH BT e D A 2%
i AR R

{# i MicroBlaze 23f+8% Zynq®-7000 SoC B Zynq UltraScale+ MPSoC 158 X fith 4 25 T G Sk ik 4T S RE 4 ) Hp 7]
BIF o

BRI JOERIIRE -
o PERIEAGE
FELRE e Bt A 8 FTZ SRR 70 1/O i A A BRI 4%
ERE: JER PSR RS SRR

W T HEEZAE 1P MR System ILA (952, 2 % (Vivado Design Suite i 487 : KA IP 42 AL
WU IP RS (UG994) [ 29],

1£ Vivado FEHEIBEF PR AXI 12O

1 IP SERRAS Y System ILA P R LAE R R BB AF EHATSEHUE BiE A9 R G . A0 R B BT P % CORIAS
T AT P R AN

WIRAE IP AP T System ILA KL, WIRESEZE T BT 1" Waveform” & 11 HifialUR HE 4% AXT Ab 3 A2
B/ NFE. "Waveform” & 1A &~ 5 System ILA IP I 42 AR B 4 1 Jiklh . AbER . FERRMS 541,
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& XILINX. £s®. Wbl

Dashboard Options

hw.ila_1

Waveform - fw_ila_1

Q +

ILA Status: Idle

Name

e r » BB Q@ Q¥ KM A = bl

Writs
Write

Read (ID:0 Addr:0Xc0000C00)

Read Address Command

Sample(s) = from 2362 10 2616
D=0

Address = 0Xt0000£00
Burst Type = NjA
Burst Length = 256 beats
Burst Size = ¢ byles per beat
Memory Type = Normal Non-cacheable Bufferable
Protection Type = Data Secure Unprivileged
= Quality of Service = NjA

e —
Addr Cad | Addr Cmd
ey
T ] Data Beat Data Beat

[®] 5-44: “Waveform”& O

N T IEE 2K Vivado I 2 System ILA FIAIR AXTE A IS S, W2 (Vivado Design Suite A /' 5 F:
ZFEAIAR) (UG908) [ 27] rh Bk B AN BE 1% .

fEFH &A% A IBERT

FYiA IBERT #%i@id %) UltraScale 1 UltraScale+ 234 fiiR 28 RX £id B IR Bl R EIER 4t RX M & 04T . iz flife
GTH/GTY YUK S RIEC B AR, Il SR & 0 8h A& BHTIEC B i 1 (DRP) JE(E BT U5 iRl . 4] DU P SE 2k
BT K A AL, DA rxrate. rxlpmen. txdiffctrl. txpostcursor Fl txprecursor i I L fI{H .

PR B B BEAT g AR, R B AS (Hardware Manager) H11f Vivado Serial I/O Analyzer T3 it JTAG 5##k4T
WG, MR T A RGN IBERT HISEHI. RSN IBERT Al 5 ¥t bl AT GT —ieflif. (H2, LRy
AR GT K8 (Bln, GTH. GTY) ARl RGN IBERT #.

B EA AES RGN B RGN IBERT ¥eit v LABG \EH AT . AE O IR B4, IRZS A "In Progress” Bl
“Incomplete”. 2% A #B RS # (MGTREFCLK) 4 5 KR40 IBERT IP [ clk/drpclk_i #i NG B, HREHIA 2

R WRFE, WEERARSRIE XM NN, B, el i Vivado Serial I/O Analyzer H 4] A]
FlEER:, %) Properties” & I, FF1E LOGIC 7Bt F#k %] MB_RESET reg. ¥ 1, AU 0. SE¥risiriREHE
B,

W THE A REENER, E2M (RSN IBERT LogiCORE IP =15 F) (PG246) [Z1 51].

BE1TA XA DRC

Vivado Design Suite #2551k ff) DRC, BUZFEIZIT report drc BHENERIAMF (Rule Deck) fJ—i4r. DRC
K U0 N iR

o ZHFME RAM BHER M H I BE SRR IS T oK .

o OB A B B A I B T

o R RN D R SR
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