7FUr—ay /—k:72Y—X FPGA

i: X”_INX® EESE-o0y 9 %EHAYT S LVDS v

XAPP585 (v1.0) 2012 £ 6 R 27 H

s kB - A R #]
DIV FTIARBFIVTLITI4R

Z% : Nick Sawyer

M=

LS —N—DE

FA V7 AD T Y —X FPGA 1%, ISERDES 3 X TN OSERDES 7'V X7 4 7 &fiix T\ 572, &
U7 FARERBEOT VU T I A AERORFPEH IR, By NI EDAF 2 —F LT 128
BT A BT D 415Mb/s ~ 1,200Mb/s Ol BENE (27342 77 IV BLORAE—F 7
L—RIZL > TR Z) N T, RlEBEOESITFHNT —% 774 A b aHLEd, 207
TV r—vary J— T REEAEEES (LVDS) 7 — 25X 2 AL C 71l T — ¥ EZEE2ITH -
®1Z ISERDES 3 XU OSERDES [H% MMCM (R v 7 AR E—K /ry 7 w3x—Tx—) £iX
PLL (fzfH =y 7 V=) LRI HAL, By P T L DAF 2 —{ELZEITLTIA U b2
415Mb/s ~ 1,200Mb/s DEWMEZ #ERLT 2 HiEz@ L 9, BEREIE, A5 27 302 773
BLIOAE—F ZJL—RIZLoTERY 7,

B IR T RO REBHEINTE /ey 7ELELTD 1T A F—T A A (HTIES 74 ) . 7E
RTN—b A T —F =L OREEBIZBNTT A AMTT —F 2 E%ZETHEOE T A LB
BESERAINTHET BE. 1 2OETF Fry 325 2O LVDS 7—% 7 14 & 1 20 LVDS
rayy IACRHY FT, BHILT L E TR, O T AR 2 IR 5 720 IO T v 1oL
(BFIZA FE 8 F ¥y 1) 2HATEET,

ZOTFVr—vay J—FTE, B—F v 3N TYA L EEET v 3 TV A OmTICHIET D
V727V ATHAVERELET, BT v 3 TS OEF ¥ XTI E 78V 70y
FBEENFRC T, 7 ay Z#EGEEREIL 1 DLrRnER WD, FPGA U Y —AERARER/Mz 6, B
BLE S TR0 ET, | DFERITEET vy 3V E~ 70 b L TN T A2 —HETE, Elish
HF ¥ INBERETHELR, BF ¥ FNDLVDS F—% 54V EBRETHEHENRH Y £,

INHDOF ¥ ML, 7V —XFPGA OFRIL /O Ny ZRIZTRXRTEDDLZENTEEI 0N, B b
NI EENDZELARETT, RILF A RNDT AT TRTEICANITHNICEGD D Z &R L
FTHB, Zayxr s b AL M EBEUNGERIRTIVUE, BR5F ¥y XNV ERBENCTIZEDHZ EN
HHETY,

TRCOF ¥ RIVONER T 0y 7 E24ERTHEATIZ 0y JITF vy RV 0~D Iy 7 AST, ZOES
NR7F 7y 7FRHAIVO B ACEID Y TCOMERH Y £, TOMOF vy LDy 7id, 71L—=3
VI ORIHERAINA TS, HENGEC TEFE O LVDS ANIZEID B THZ ENTEET,

7 2 U —X FPGA Tit, Wi SN T\b AJEIE IODELAYE2) AL C, B T &Y TV Z A A
TANT =2 R AF 2 —FEEINDL 20, FiE 1L PCB OFMAF = —BEEZ2 ML TLVELWH
AT ==V ERBEZHENTEET,
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ISERDES £ & U OSERDES A A K541 >

& XILINX.

Received 1:7 Data

Line 0
Line 1
Line 2
Line 3

Line 4

Received Clock

ISERDES & & U
OSERDES o7

e

oRyXRDITDH

i

X X X Do X D5 X Dio X Di5 X D20 X D25 X D30 X X
X ) 4 Y D1 X D6 X Di1 X D16 X D21 ¥ D26 X D31 X X
X X X D2 X b7 X_ b1z X D17 X D22 X _b27_X_D32_X X
X X Y D3 X b8 D13 X _Dbig X _ D23 X D28 X D33 X X
X ) 4 Y D42 Y D9 X D14 X D19 X D24 Y D29 X D34 X X
V4 N / N

XAPP585_01_042912

1 ERGEEI/OY VEFERTET—4 X b1J—L (71 SerDes)

73 U—XFPGA D& 1/0 vy 7 Z A0 2%, 8 € v @ ISERDES & 8 £ | » OSERDES 7¢ 1
STobY FT, BETL 2007 ny s (v AX—E AL —7) (25D ISERDES & OSERDES % %
A —FEERT5E, 0y FERIZ A E Y FOT ay Z7E2EETEET, kY, 7L
F—% L—] (SDR) ®BAITIE 12 ~ 1:8 (1:2 & 1:8 &%), 1:10, BLW1:14, ¥ 7V F—H L —
I (DDR) ®FBA1E 1:2, 1:4, 1:6, 1:8, 1:10, 1:14 ® ISERDES A S AN IHEIC72 » £3°, OSERDES
DHIL—FZoWTIE, SDR OHAITIE 2:1 ~ 8:1 (2:1 & 8:1 &&de), 10:1, 14:1 237HET., DDR
VO 7 vy 7 OFAIZIE 2:1, 4:1, 6:1, 8:1, 10:1, 14:1 NATHETT,

B E 58812 ISERDES 3 L ONOSERDES LU ¥ 2 Z ICHE$ 252 5D /0 vy 7 Z AL (%A
H— A=) BHAT L0, ZOBKOESTEHERL T 5 & &%, ISERDES 721X OSERDES
Tay IR Ar—REREL THLREHY A, 2O HE 2 5D ISERDES %7213 OSERDES
OFERICETAHEITIH Y A, ZIEFIE. 77 XA HATRED TN T 7V r—a v
TRANCERA SN T DK T,

BELETANAABLOAEY—FK JV—FDZuy 7 Xy hI—7THR—FEnskk7evy 7 X
DHIERWE Y b L= BRERGEIE, SDRT 7=y 72 AL TLEIW, HAELYEENE ¥
L= BARERPAIEIDDR T =y 7 EBACE, ERARERRAE Yy b L —FE PLL £720%
MMCM D KA CHIBE SN ET, SDR T 7=y 7 2R+ 5HE1E, 777 Vv s udy
TOERABMZ LN, 7 ay 7B T DT a—T 4 YA I VDTN ETF AL TEET DHLEN RN
&4, ISERDES 3 L1 OSERDES Tix 7:1 DDR 3% AT 4 7 HR— K SN TWARNZH, Z Ok
BEADNCTHIISB RAM X 7Ry 7 2A2EHTHHERHY £9, ZOX TRy 7 AE, o7
Vo vay o /4 Dray 78T ISERDES 705 4 ¥y MMEDTF—2Z2ZEL. o7V o7
svay 7O 1T OFER (&INCZELEY 78V 7ay 7)) TTEy MEOT—XZHNHL £7°,

MMCM /%, BUFIO, BUFR, BUFH, 3L O'BUFG 7 =2y 7 *y hVU—7 ZER#) T £7, PLL 28
B c& 20k, BUFH B XU BUFG 7 vy 7 Xy hU—27DHTT,

#£1:72—XFPGA DS O—/\JL 8w Y& PLLUMMCM®O 14

A=EVAV]” )= L
I 10 oy % J—2aF) KESOYY
AE—F | 7YY xy bk =D
FPGA N . - FYrT—H5D Y rT—HD
SL—K | 9—H0OBRKIE S%f& (BUFIO) FURO—O0D | (BUFH)
(BUFG) = BKfE (BUFR) | =
Artix™-7 -1 464MHz 600MHz 315MHz 464MHz
Artix-7 -2 550MHz 680MHz 375MHz 550MHz
Kintex™-7 -1 625MHz 710MHz 450MHz 625MHz
Kintex-7 -2 710MHz 800MHz 540MHz 710MHz
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VAR 27NVl N

& XILINX.

£1:7U—XFPGA ®FO—/3L 40y 4 & PLUUMMCMO 4 (%)

. 1
.| 7B IO yoy Y JmZaTh | o wsnys
AE—F | yv Y %2y b+ o9y
FPGA . . - 2y bT—HD Y RT—HD
JUL—FK | 7—ODREKXE BX{8 (BUFIO) FrYET—HD BB (BUFH)
(BUFG) B XiE (BUFR)
Virtex®-7 -1 625MHz 710MHz 450MHz 625MHz
Virtex-7 2 710MHz 800MHz 540MHz 710MHz

#1I2, 7YV —AFPGA OFAL—F JL—RTRATE 57 0y 7 Xy b U—2 ORKARSE
ALET, INEOMEROFEMIT, [Artix-7 FPGA 7 —# > — ] (DS181). [Kintex-7 FPGA 7 — %
v — 1] (DS182), [Virtex-7 FPGA 7—% > — I ] (DS183) itz 2L TS, 7270, 2
DOREDT TV r— 2 i@ =2 A D ERORGICHAS NS 20, KRN AE —F 7L — R 2355

12720 4, TAMIBIE, TA0H720 1,200Mb/s IZ[REL TEMINTWET,

K2BILOERI I, RKMEREEE I ESERT AT LICELDTVET,
#2PBLVE3 T, BBEVAE—F ZL—F (-1) O&RL TV ET,

FOMD A —F FL—RORKEEEIL. £ 7Y —XFPGA 5 —# > — F THERL T &,
SDR 7 ey X7 TiE2 o507y 7 Ny 77— DDRZ7uyXx 7 TiE3 >0 ray s Ny
T 7y —INRETT, RiZWruay 7 Ny 7 y—0MABEDEIE, Y arTHR—F ITWHRNN

HRIN TNV Y 2 —2 3 0 CTT,

®2:SDROTHAVHZFKEY FL—F

CLK (x7) + 12DNV I DE—EBA B —T (4R EHNV Y DERAVE—T (R PLL F1=1%
CLKDIV (x1) (£BEVEIL VAV Y) (ZBEYEIL VAV D) MMCM
Artix-7 FPGA : 464Mb/s Artix-7 FPGA : 464Mb/s
BUFG + BUFG Kintex-7 FPGA : 625Mb/s Kintex-7 FPGA : 625Mb/s PLL/MMCM
Virtex-7 FPGA : 625Mb/s Virtex-7 FPGA : 625Mb/s
Artix-7 FPGA : 600Mb/s
BUFIO + BUFR Kintex-7 FPGA : 710Mb/s NGl MMCM D
Virtex-7 FPGA : 710Mb/s
Artix-7 FPGA : 464Mb/s
BUFH + BUFH Kintex-7 FPGA : 625Mb/s NG PLL/MMCM
Virtex-7 FPGA : 625Mb/s
Artix-7 FPGA : 315Mb/s
BUFR + BUFR Kintex-7 FPGA : 450Mb/s NGl MMCM D
Virtex-7 FPGA : 450Mb/s
% 3:DDROTH A VURIRKE Y bL—F
CLK (x7) + CLKDIV | 1 2O\ I DBE—/EHAV2—T (R BENIDEHRAVEI—T (4R PLL &£7=(%
(x7/4) + PCLK (x1) (FEEVHL 4OV Y) (FEEY+EL vOYY) MMCM
Artix-7 FPGA : 928Mb/s Artix-7 FPGA : 928Mb/s
BUF(]}BB?(?FG * Kintex-7 FPGA : 1,200Mb/s Kintex-7 FPGA : 1,200Mb/s PLL/MMCM
Virtex-7 FPGA : 1,200Mb/s Virtex-7 FPGA : 1,200Mb/s
Artix-7 FPGA : 1,200Mb/s
BUF IgJI?GUFR © Kintex-7 FPGA : 1,200Mb/s R MMCM 07
Virtex-7 FPGA : 1,200Mb/s
XAPP585 (v1.0) 2012 £ 6 B 27 H japan.xilinx.com 3
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& XILINX.

® 3:DDROTH A URIRKE Yy FL—F (F)

CLK (x7) + CLKDIV | 1 2D/ Y H DBE—/E# AV A —T T4 R BENODEBAA—T AR PLL £7=1%
(X7/4) + PCLK (x1) (HEBEEIL 4OYY) (FBEESHEL 4OV ) MMCM
Artix-7 FPGA : 928Mb/s
B ag T Kintex-7 FPGA : 1,200Mbls o PLL/MMCM
Virtex-7 FPGA : 1,200Mb/s
Artix-7 FPGA : 1,200Mb/s
BUFI%SE;J FR*  Kintex-7 FPGA : 1,200Mb/s KAl MMCM 07
Virtex-7 FPGA : 1,200Mb/s
Artix-7 FPGA : 928Mb/s
BUFI;B?; FH  Kintex-7 FPGA : 1,200Mb/s N PLL/MMCM
Virtex-7 FPGA : 1,200Mb/s

1.7 T72U754
RET—2%2E

F—H ARV —AGF ANy 7 L—FDfEK (XT) T, Zuy 7 {ERERET 407 —I 0 71F
BELTHERENET, 7—% JA4VOARAT—hiE, Z7uay 7o 1 AR 7 BEE{EL £9, R0
BIELT, BAT, 7T7v h3p), T=H—TRETHHAIND Tl A X —T 2 A ABRHY T, =
OFDFE, A7y 71X PLL £7212 MMCM T© 7 #fg s, s mE s oy 7 »n 7 m—n
)L Ry 77— (BUFG). /O v 77— (BUFIO) %7213k 2 u v 7 v 77— (BUFH) #/r L T
ISERDES n¥y 7 ~JishEd, 7y Ny 7 7—%, SDR £7/2/% DDR £— K TR TY,

ANT—=21Z, Yo7V 7ay 7L TUL(2=y b £ Z— ) BHED 12 125 < L H 1
27— = THlE &5 IODELAYE2 =L A > b 24 L T ISERDES ~%E ShEd, Zhid. A
vy 7 N —=V ORI oy 7 ELTHEATAZETCEBLET, Sl AN 78V Iy
ISR L7 L —3 v 5 —% % ISERDES o Bitslip #4fE Lt 9% = & T, 24— 0K 1 (TR
TEORITOERET —ZIZH L TELWI —RBEREZFFONNT LIV T2 R ERINET, B,
TIYVTTAREINTNRT LIV T—=ERTEOAN) 7y JHRETT 77 Uy 7 ayy 7IZHLET,

ZITIEE 2200 TFT A UBRFRHIZOWTHHALETS, F 7V 7 Zuy 75 SDR DAL,
ISERDES 78 1:7 &— F CE#MH SN E7, ISERDES THR—FENS 70y 7 =L AL DK
A%, 2 20 BUFG. 2 >®» BUFH. %721 BUFIO & BUFR % 1 >¢->C4, BUFG %4
LHBEOR L, TAALABEKEDINR—FTE70y 7 TRILILFT—HEMATEDZ LT, BUFR
X BUFH % 1 >3 2RI 2561F, Bl/ny JHBOARE I NN—F 570y 7 TT—ZRERTE
9, MLvser r7ry s L— b TEMETHAHEET vy IV TREEITOHE, TNLEFLT VO N
VIRNICEET A ET RN COIry Y A a UnMERARREE R0 FIN B ANV I ICEET S L
BUFG L22FIHTE £HA,

Yo7V S 7ay 77 DDR O41%. ISERDES 78 1:4 E— K T S, 49 RAM XR— 20X
TRy ZAEHNTIAD 17T E—FR NI a2 —FENET, 2OFEIZ. TV T 7ay 7,
A5 LTV vay s FLTCTHBEALEY TV T Jay 7 GEO A 78V Zay
JERLC)YD. 32070y 7 RAALUPRBETT, 312, ZhbDrmy 7 2L A M ERLET,
SDR OFA LAEkIC, ALY 7BV Z7ay 7 b— | TMET 28T v * NV CZEEITOHBE. Th
LERUC IO N JWNICRETA LT THOIay 7 A7 a IMERREL 720 44, Bapi v
Z KT %5 & BUFG LI TE £8 A,

WTNOHETSH, 71y 7 OEfFIZ MMCM TidZe < PLL AMEHaShbd &, PLL A7 7 EATE S
N7 7—XBUFH & BUFG Thb7-H, Zhb 2250 7ryX 7 ULFATEEEA,

HEADT— 5215

ZDAB=RNIIEFE I TNATT, BEISLTLY—"— 7y 7% PLL £721% MMCM Tif
L. WESSDR £721ZI DDR OV v —R— vy 724K L Ed, 7.1 OETH 77 r—rarn
FITIZ, AAE 7L Z7ay 75 SDR FH A2 Tlid 7 TR, DDR 5% A2 Tl 3.5 TlfEEh E
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17 FLUFPSARET—RBIE & XILINX,

Jo T HZEICE, TR M R UL o TRRS 70y 7 Xy MERIRTEET, SDR £/i%
DDR TH A > WTNOHZETEH, TRXTOANE U BREIC ANV ZIZRE I N TV D /5T v 1 v
FH A Tl, SerDes 27 v~ 27 & LT BUFIO *° BUFR Ol HRS L ET, chdbnrzuy s
%, BUFH &£721Z BUFG %# 2 > i35 780y 7 Xy b —ZICEEXHB|Z D ENTEET, ADD
BN IR SGEIE, BIETIEBUFG 22 >ffH+5 70y 7 Xy NU =T OBRPER Y
JUa—iarT7, DDRF—4ZETIE. b9 1 oFMrzay 7L LT, BUFH %712 BUFG 7 & »
7 Fy F T =7 OWTNNRRBETT, TNLO8RRIE, WEBERZEI/ uvy /07 707U K TREL
7,

SDR F—4Bf5 (Ev F S EDRF1—REHL)

A% 2 —FEKR2 LD SDR FH A 1%, 1:7 E—RFRDISERDES 7V 35 4 7 A EBMEHT 5720, %
F—H TAUTEZEFELLTE Yy M, ®IRL7Z7 ey 2 xv b U—2 (BUFR, BUFH, %7212 BUFG)
IR CRIARTREICZ2 0 37, X2 Tk, ABZ vy Z73Rido L0 PLL 7213 MMCM ~fii#
S, AF—k w3 THIEIE N5 IODELAYE2 =L 2 F ~fidf & 7%, ISERDES 7V I 5 ¢
TAFHRENET, AF—% 5142 % IODELAYE2 =L Ay h ~F#En-%. 1.7 75— 22EH
Zar 74X a2b—2ar &N ISERDES 7V 2 7 4 7~ S ET,

7y ZIEX, BIEOE v b L— MIxHGET 2 2 > TEITH Y T 2 EAUIHRES L. Zhid~o R
WXL TLI6 By FANTREINET, =& xiE, 0560 1% 560Mb/s IZHE L £9, 'mr F A3
728y b L—MNIRHET D720, =7 a2iZxf LTS5 vy hOfE (01h ~ 1Fh) ZANEAR I ET, Z
D5y Mad, BUED UL FFEICHS T 25 2 v 7 EHEL <2 b £9, /2L 230 0560 AJJid, 17h
(23d) x (lEHED &~ 7 FIEAE T8ps) = 1,794ps = 557Mb/s & 720 £,

Ly —R_—PLL £ MMCM 3y 7 & R-d &, A7 —h w37 vy ZIEBEZPIHEL ik
T 7V AL, ZIBLETE Yy D uy 7 T—20nEt52ETChakmid 4, Znix. 7
ny 7 Ty VORMEFRTTHY ., 7 vy VEBIEOBEEIL, PLL £7213X MMCM TlEfss 7 vy
IR TEIEN T —F T A OFRIALET D L H 12, BAEONBEIZ L7223 T 1/2 UL 33 >8hn
AL 9, ok, B#ETLIT—% TAVDOBEANCHEEINDTZD, 5—H% 4%
R ENET,

AR N = ADOFERIRL £,
1. 7oy 7iBisE 17Th IZREL £7°,

2. 7yl T=AANNBESDETr/uy JBIEET 7Y Ay b LET, 2 2 TIHIEIEE 05h TZ&
L7z S REL £

3. BRET ATKLT 12 By FEMEZBEMEIFELSIE 9, 17h OF5 0 EfEix 0Bh T,
05Sh—0Bh IZADE LR LT2DAMTIEH Y £ A, LIRoT, 7 ry ZIEBIET A ORftEi
05h + 0Bh = 10h AEH I ET,

4. 10h EWHEIX, B#ETDF ¥ R DT —F ASITDOBRIET A b EHA SN, EEIEET v 212 4
FREST—HZANIRDHVFET, T—HXANOEKIF, ~ 7D T A—F—EHHAL TRELFT,

RBIC, 70y 7 TANSDANT—Z BEERMO S Z — 2 (@1 1100001 £721% 1100011) THFE
S, ZELERTULAL T—EPRZEI7ay ZIZH L TELWBERTH L Z E2HRALET 2 —V
DO 1 ), ZENRZ = DKL RWEAI, [7 U —X FPGA SelectlO UV Y —RX =—H%— Jj A
K J(UG471) THIIL T2 L5V | Bitslip 2 <> RERIFL T, TRTOANZny 7 EF—2 By
FDOAEZ 1 ST OBE ST E T, Bitslip 2 v Rk, IELWSZ =B8N D £ THRK 7 B E THT
SN, RITVNLOZET—ZR#EYIC7 L —afbEnEd,

BAIVTEIZNTRT T, Z0#%, ELWF—2%Z{E01/MTbh 5 X 912 PLL £7213 MMCM
PSEECURE DEBCKHEL TY 1y 7 ZBUEOMBICRFFL £3, ZOHEICEY PCB LTF v 3
NAD I vy 7T =42 TAVBELHIADNET, ¥4 IV TRFTOFMIL. Ly —n"—DX A
IUZICETORESE] 2ZRL TSN,

/7 uTiE SORLIFXYINVDERSDARETT, Ty XKL, v 7D T A—F—CTRETEE
o TNHDBEMTF v FDAN 7 vy 73, FAEEOERFIIIEH S EEAL, F X 10 005 Dl
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17 TYVIVTIA4RET—42%2E

& XILINX

fEEantzrsuay I7PRME—fHIND L —N"— 2 ry /T3, LrL, XX Ty 1 OATY
2y 7, FryrN 1 HAT—F = OANELTHERASR, BBOEBYNIET 74 A TP
NET, Fo, ZOFEEFHATLIEHAE. Ty VAOIay 757 —42 T4 ORMHENEL <Hio
TWD Z EDRRHETT N, T ¥ RV ENIHI O BT <, R UJEEETEET 57210 T+H4T9,

n_x_serdes_1_to_7_mmcm_idelay_ddr.v/vhd

r-r-——=—m"m"""""="""="—""="—""="—""—""—""—""—"=—"=—"=—""=""—"= === = = A
| |
LVDS CLOCK P | :
Channel 0 I
BITSLIP i i
| IDELAY [—{ ISERDES |Z Calibration & I
LVDS CLOCKN ! - bitslip State |
Channel 0 | Machine |
| |
| |
I BUFx I Receive
: PLL/ I>BUFX ; Pixel Clock
MMCM D
| |
| Receive |
| Clock |
| |
LVDS DATA P [ ! :
D Data Lines Channel 0 | IDELAY || ISERDES Ly Ct‘a”f‘e' 0 Data
LVDS DATAN ¢ | ar D7 bits
Channel 0 | |
| |
| |
e o o
| |
L\(/)lzs DAIT,\/l\ 1P I : - BITSLIP : o
. annel N- . .
Clock Line I IDELAY b-| 1serDES Cgllpratlon & | °
LVDS DATAN | 1R bitslip State | o
Channel N-1 I T 7 Machine I
| |
| |
| |
LVDS DATAP ¢ | \ |
D Data Lines channel 11 I IDELAY [ ISERDES I Channel N-1 Data
LVDS DATAN [ | == D*7 bit
Channel N-1 | 7 s
| |
| |
b o e e e e e e e o o e e o — — — — — — — — — —— — — — 4
Parameters Signals :
N = Number of Channels enable phase_detector = ‘1’

SAMPL CLOCK = Receiverclock Buffer Type
PIXEL_CLOCK = Pixel Clock Buffer Type

USE_PLL = Use PLL or MMCM

MMCM MODE = Multiplication Factor for PLL/MMCM
DIFF_TERM = Enable/disable Internal Termination
CLKIN_PERIOD = Input Clock Period
HIGH_PERFORMANCE MODE = TRUE or FALSE

bit_rate_value = X“bitrate”, eg X“1050”

XAPP585_02_061312

2:SDRTIV=v I &FERTAHIT—4RE(EV I EDRF1—HELGL)
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17 TIUTSARET—E8RE

DDR F—4%E (E v b ZEDRF21—HBAL)

A% o —FHH72 LD DDR ¥ A 1%, 1:4 E—FR D ISERDES 7V X7 4 7 &2 L 7%, HEESK
RAM R—Z2DX TRy 7 2N LT, 4nEENT=ray Z7AKEKTAE Y MEDT—Z N 7 &L
say JEKEETTE Y MEOT —Z~EEMBMENTT KT —F T4V TEZEFELETEY hOT—4
iE, BIRL7=2 vy 2 %y b U—2 (BUFR, BUFH, %7213 BUFG) IZ[EH L TRIAAREICR Y £9,
312, DDR Lo —R—DHuE R L £97,

7Ry 7 ZARBMEN, PLL £ MMCM 22607 1y Z{E52 | 2BN&Eh 5 8%kk%, DDR
DEEIL ISDR T —XZFE (B y hZ EDAF 2 —F#E/e L)) CTHBIL 72 SDR 0354 LH LTI,

ARD LBV, BEROZET ¥ XNV BEHTEETN, 1 2OF ¥y XNVATT—ZLsuay 7 T400
MR > TND Z EDRRHETT, 72720, Fry XA THMEE —BSE3208EH Y FHA,

n_x_serdes_1_to_7_mmcm_idelay_ddr.v/vhd

r-r-——=-mm-"-""=""""""="""="—""="—""="—""—""—""=—"=—"=—""=""=""="= == — = A
| |
LVDS CLOCKP ¢ | |
Channel 0 I BITSLIP Gearbox, |
| - ibrat I
LVDS CLOCK N | X IDELAY ISERDES " Cgllb.ratlon & |
Channel 0 I bitslip State |
I Machine |
| BUFx I
I PLL/ l BUFx | Receive
: MMCM I>BUFX : Pixel Clock
| [ |
| Receive |
| Clock |
| |
LVDS DATA P | ! \ :
D Data Lines Channel 0 | IDELAY | ISERDES Gearbox | g Channel 0 Data
LVDS DATA N I | / 4 7 || D'7bits
Channel 0 | |
| |
I e o o I
| |
LVDS DATA P | |
BITSLIP
. Channel N-1 | I Gearbox, | M
Clock Line | IDELAY || ISERDES Calibration & | o
LVDS DATAN r | 7 bitslip State | |1 .
Channel N-1 .
| )| Machine |
| ' |
| |
| |
LVDS DATA P [ | |
Channel N-1 ' IDELAY |=| ISERDES I
. -
D Data Lines LVDS DATA N | Gearbox - Cbanpel N-1 Data
Channel N-1 I ] 4 7 | D*7 bits
| |
| |
b o o o o e — — — — — — — — — — —— —— — — -l
Parameters Signals :
N = Number of Channels enable_phase detector = ‘1’

SAMPL_CLOCK = Receiverclock Buffer Type
INTER_CLOCK = Intermediate Clock Buffer Type
PIXEL_CLOCK = Pixel Clock Buffer Type

USE_PLL = Use PLL or MMCM

MMCM _MODE = Multiplication Factor for PLL/MMCM
DIFF_TERM = Enable/disable Internal Termination
CLKIN_PERIOD = Input Clock Period

HIGH PERFORMANCE MODE = TRUE or FALSE

bit_rate_value = X“bitrate”, eg X“0560”

XAPP585_03_061312

3:DDR TV =vw VAT HT—ERE(EY T EDRF21—REBLL)
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17 FLUFPSARET—RBIE & XILINX,

SDRF—4ZfE(EY FTLDRF1—RBHY)

T—HAZEX, T TATELWZ vy ZEIEPHE & C IODELAYE2 ~Exihd &) KT
I3 HED SDR @i & RIL T4, AHTF—% T A%, 2 -2H® IODELAYE2 & 2 -2 H® ISERDES 7
UVIT 47 I EREINET (X 6), ANBUKIL, A %22 S35 LVDS Th 5728, 2 2H
DFETL A2 & ISERDES =L A MIHIKZZIT £ A,

FTTIZHALIZERBY, @~ AY— T — X BIEOWMIEEILT A OFRIZHESNET, AL—T 12
FEE, 12y MEBATOL L TERESNET RIELREERAN), TOFME, 12 € v AW EEN-Z 2
DOV TNVENATIT =2 T4 THREINET,

ZOH, OT AT YR LEANTELWS T Y U ZBIER B L £9, 1/2 € hEEEN T (RO
BEBRED)2 DOV T NVENRRICEHEEIE, STV AV INPREBTES7-OANEEEZ 1 % v 75
STMENRDY £7T (K 4), ROEBD)2 SOV TFEPRRDGEIT. S 7 RA2 FRERT
ELEOANTBET A% 1 4y TBEMLET, ZOAAT=XLTE, ANT—ERELT 52 E08%
HTT, T4 T4 BEE 0 FETEE 1| OBRE BEFANZ Yy 7L TF vV T b—va
THW SN OEE LR, T—H% TAVOBBPMREIND ETEDY £HA,

1/2 bit Period
—
X X X
) )
I
I

Slave Sample | Master Sample
I

XAPP585_04a_042912

M4:7—892T)oT - BELRTEDS

1/2 bit Period
—
X X X
) )
I I
I I

Slave Sample Master Sample

XAPP585_04b_042912
M5: 77— 92TV T - BENLETES

Yo7V r vay ZIZEETE Y T AHE A LIRHIIARARER 20, TE Y hOTF =2 BT L)L T
ERENET, DEVEANT AL T2oOo0TE Yy N U T ANKETT,

ZOTATY XLTIE, RIE (XY 0B BERE Z 2587082 26 0 £, IBIEMEA 0 ~[E75 > T
Ty TTIURENDFEELE ONOENTT v 7T IV RENDIEBETT, WThOBEATH, 1
OOy hNTEZEINTZY, o ZEINZVEVSTZT—ZOMENEL ¥, 7 —XHE
EHSTH, 777 Vv 7 ary ZIZF, IO ORRERHL GREUNZSA T T A 28T 5729
DL VAR LEREWRNE T TVET,

ZOFEOEFIE, ATV AV NIEBEOT T )y vy s ENBEET LI LT, BT, IE
LWTF =2 ZERMRIES D LRIFFHIZEAN T A L ZHRNC ) T2 A A TAF 2 —fETE52LT
T ZHICEY, AFa—DFR LD PCB MR, EUEBIE, BIUPF T AI v H—ErDELD
i, ZA I TSRS S LE T

AF 2 —flET LT Y XLE, WTRAOHRTE y M EABOREICBRZR SEEL 928, ST
T—=RBRANENBE 7N suy s WA= LRMTHUERHHEVIETH (4 —T = AR
ORPEICED, AhE vyl FAVDAF2—F, EF ¥ FATE1IAUILUNERD LS I2TDH 2
EERHERLET, ZoORMEBL TOREIBITEL £, V—FOXF 2 —#{EIZE, 2—F— =
Uy I NELIHBEICRDBERH Y T, K6, ZOHEOLY—R—DT ry 7WERLET,
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17 TIUTSARET—E8RE

n_x_serdes_1_to_7_mmcm_idelay_ddr.v/vhd

| A
| |
LVDS CLOCK P | :
Channel 0 I
BITSLIP ——
I IDELAY |—| 1SERDES Calibration & |
LVDS CLOCK N [ 1 7 bitslip State |
Channel 0 | Machine |
| |
| |
I BUFx I i
Receive
1
: PLlé/ |>BUFX P Pixel Clock
MMCM L1~
| |
: Receive :
Clock
| |
LVDS DATA P ! I
| ! ->| IDELAY |-> ISERDES IL |
D Data Lines oramels I I l ! Deskew ! Ch | 0 Dat
LVDS DATA N | |y, vhannelQData
| | = IDELAY [~{ ISERDES == Control [75TI™ D7 bits
Channel 0 T
| |
| |
I o o o I
| |
LVDS DATAP [ BITSLIP |
. Channel N-1 ] Calibration & |
Clock Line alibration
LVDS DATAN | IDELAY 1| ISERDES bitslip State |
Channel N-1 | i T 7 Machine :
| - |
| |
| |
LVDS DATAP | I ><|:: IDELAY f»~| ISERDES |— | [
) 1 I 7 |
D Data Lines Deskew Channel N-1 Data
LVDS DATAN | IDELAY ISERDES h— = 7
Channel N-1 I | T I->| 7 Control 7 D*7 bits
| |
| |
b o e e e e e e e e e e e e o — — — — — — — — — — — — — o
Parameters Signals :

N = Number of Channels

SAMPL CLOCK = Receiverclock Buffer Type

PIXEL CLOCK = Pixel Clock Buffer Type

USE_PLL = Use PLL or MMCM

MMCM MODE = Multiplication Factor for PLL/MMCM
DIFF_TERM = Enable/disable Internal Termination
CLKIN PERIOD = Input Clock Period

HIGH PERFORMANCE MODE = TRUE or FALSE

enable phase detector = ‘1’
bit_rate_value = X“bitrate”, eg X“1050”

XAPP585_05_061312

6:SDRTIV=v I EFERTEHIT—4RE(EV I ELEDRF1—HEHY)

DDRT—A2ZE(EVv T EDRF1—HEHY)

PR—F ENDIHREDT —XZEHNL, ©v b T EICAF 22— %179 DDR 7 7=y 7%, T—
#1314 ISERDES 2> 7 4 X a2l —2 a vV BIOX TRy 7 A EHfll 7 vy 7 & A9 5 1E% DDR
CRICEIICZEENETH, TOMICAL —7 ISERDES L £9, 2hdb 14 L Tarrg
Xal—a&, & ISERDES (2 1 >Fod 2 5 IODELAYE2 1% 1/2 £ v kA M- H3 5%
EINTWET,

2% 2 — D A=A LT, P FI F— B i A X — L AL —7 ISERDES 75 B HE L 7=
Ay b T=EZTHLHRERNT, AR EFLTY, MRELDIENT, 4y MNTEY FOFTRY
JAERBRALTE Z7®L Zuy 7 R AL ~NESHET (K 7).
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17 FLUFPSARET—RBIE & XILINX,

D Data Lines

Clock Line

D Data Lines

LVDS CLOCK P [
Channel 0

LVDS CLOCK N [
Channel 0

LVDS DATA P |
Channel 0

LVDS DATAN |
Channel 0

LVDS DATA P
Channel N-1 |

LVDS DATAN |
Channel N-1

LVDS DATA P [
Channel N-1

LVDS DATAN [
Channel N-1

n_x_serdes_1_to_7_mmcm_ldelay_ddr.v/vhd

| |
| |
I BITSLIP Gearbox, I
I IDELAY —{ ISERDES Calibration & |
} 4 bitslip State I
: Machine :
I ) BUFx I
| PLL/ BUFx I Receive
I MMCM I>BUFX ™ Pixel Clock
| - !
| |
| Receive I
| Clock |
| |
I | IDELAY || I1SERDES | I
I : F— Gearbox I
| 1 & | Channel 0 Data
; | IDELAY || ISERDES | Deskew [75TT™ D7 bits
| | Control |
| |
I e o o I
| |
I BITSLIP I
I Gearbox, | ®
| IDELAY [>| ISERDES Calibration & | ®
! 4 bitslip State | °
| 1 Machine |
| |
| |
| |
] |
| {:| IDEILAY f~| 1sErDES |4—,_ Gearbox !
& Channel N-1 Data
| Lo .
! [ IDELAY [~ ISERDES == poskew [75 = 07 bis
| l Control |
| |
b o o o o e e e e e e e e e e e - -4
Parameters Signals :
N = Number of Channels enable_phase_detector = ‘0’
SAMPL_CLOCK = Receiverclock Buffer Type bit_rate_value = X“bitrate”, eg X“0560”

INTER_CLOCK = Intermediate Clock Buffer Type
PIXEL CLOCK = Pixel Clock Buffer Type
USE_PLL = Use PLL or MMCM
MMCM _MODE = Multiplication Factor for PLL/MMCM
DIFF_TERM = Enable/disable Internal Termination
CLKIN_PERIOD = Input Clock Period XAPP585_06_061312
HIGH_PERFORMANCE_MODE = TRUE or FALSE o

7:DDR TV =Zv VAT HT—ERE(EV I EDRF21—REHY)

BNT—42 L—FDBEFIE

T —BEEHO A =X A%, IODELAYE2 7' vy 71 {F L £9, 207 ay 7%, 78ps (AFE) H
N> 31 BIEZFFARIRE/R T2, /¥ ¥ 7 F v JEW L 78 x 31 =2,418ps, 2 E U 415Mb/s £72 0 &
T, TOEIVHENWE Yy b L—hOHAE, 1 BIORBIET A 2y UBKRHEINT, koo 7ay 7
Xy U7 —a BT —L0 F3 (IR —7), L72d3> T, 415Mb/s (59.28MHz v
7N 7ay 7)) L0 HIERNT—FZETIE, BBIICE v 2L ORF o —FPEBN L) (B E
SNTWDEHEE) I, b —=2 71Tk L TRBOWNAIT) FiEaz 0 ET, BET A Ty
U ENTZGE . REIAREBIEMEIT £ 10h ¥ v P ICHIICRESNE T, Ty VRSNV
BOBIET A 1% 10h & v FITHRESNLET, WTHLOHETH BIEIHRVE » b L — N CHAE R
. TADOTZy bM< LY 10h ¥ v TEE TRESNVET,

ZOFNTF—F L—FOEEFEIT, ML —=0 7 RE—URRER NI AI v EZ— ady 72T
WHSNEEA,
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SYTFSARET—BEE & XILINX,

)T oARE VERMHAOER 7 0y 7 bF—% 2R —RERL XA v P TAF— k& BET 5750, [{—0
F—AR%EE BEZ By I PDERSNET, ZOBICIE, W ATRT Ty b AFL TV, T=4—THASAS T:1

AV E =T = AANHY F7 (X 8),

Internal DDR m |
Transmitter Clock : / N\ / NS \dl_/
|

or
|

i ANV N AW oV oV oW oV o Ve W a4
Transmitter Clock

|
| |
| |
Transmitted 7-bit Data ) X X[Do X D1 X b2 X 03 X 02 X D5 X b6 XX
| |
| |
| |
Forwarded Clock RN / N
| |
| |
| |
Start of Start of
serial data word serial data word

XAPP585_07_061312

8 EEDEFE/ Oy VEHERATAHHAT—4 X+ 1)—L (7:1 SerDes)
7321)—X FPGA OT—%i%E

ZDAN=ALDRFRaE, EFIC TN TT, REZLEL TR IV AI v A —DY —RA JuayJ
% PLL T#EfZL. WESSDR £7-1IDDR LV —FD S5 A3 v & — ruay 7 %24K L £9, SDR D
FITIE, WEE 71 Z7ry 7R THElESHT, 3RO VCO JEHEHIEL 2 X—r 0%k 1 ISR iR KHEPH
Nic7e v £9, /=& 21X DDR OFA, NEEY 7LV 7ay 7% 35 THEHBLET,

s ay 7BEXOMEEZ vy Z712id, PLL £720 X MMCM 60 2 207 vy 7R ERH I E
T, TNHD 7 vy ZITNAEBH > TWD 728, X TO OSERDES BAENEd SR AJTDFIH Y
Yy b CRHEE =%, OSERDES TELLK VI T IA4X&ENFET, @HINZ T LIV F—Hi%,
FHEE 7oy 7EAWTHIORIIV I T 94 RXENET, Bk JHNE, 7uvr 4028
#9425 OSERDES ~—EEZXETHZECRILEIICAERSINE T, Tl OETA 77V r—va v
DffE 7 vy 713, ik ray 7 L5 — X ORBRN—RIZRFEICHER T 5 X 52, 1100001 F7-1%
1100011 BHFETT, 12 X—Y D 92, SDRIFEEIZ oy 7 2 EHT 25600 EH MR ERL
9, 13 X—=YD 10 TiX, OSERDES A 7:1 E—Kizary 7 4 ¥ a2b—y a3 &, OSERDES @
CLKDIV EICRLTTE Yy h 77— (F2id 7 vy JOERT —F) REAI T ET,
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DUTSARET—REE

& XILINX

clock_generator_pll_7_to_1_diff_sdr.v/vhd

LVDS CLOCK P | > BUFx
LVDS CLOCK N | PLL/
MMCM BUFx
Parameters
TX CLOCK = Transmission Clock Buffer Type
PIXEL CLOCK = Pixel Clock Buffer Type
USE_PLL = Use PLL or MMCM
MMCM MODE = Multiplication Factor for PLL/MMCM
DIFF TERM = Enable/disable Internal Termination .
CLKIN_PERIOD = Input Clock Period System (Pixel) Clock
n_x_serdes_7_to_1_diff_sdr.v/vhd High Speed DDR Clock
D*N*7-bit Transmitter SDRMASTER || D Data Lines
Data From Fabric OSERDES — Channel 0
—_—
. ———
7-bit Constant for SDR MASTER |, | Forwarded Clock
Clock Generation OSERDES — Channel 0
Parameters : °
D = Number of Data Lines per Channel i o o o L4
N = N umber of Channels Y
—
SDR MASTER | | D Data Lines
OSERDES I — Channel N-1
—
SDR MASTER | | Forwarded Clock
OSERDES — Channel N-1

XAPP585_08_061312

9:8DR TV =v U &EERYTHT—5&S

Il

1 2D FPGA T7:1 IO T — 2 ZE LT — A EEE2ETL TV DHEE. #EEZETPLL £/21%
MMCM #FTExEd, LEN->T, MUPLL 27 uyr Xy N —0 5257 — 22 (E LT — 2 %G
IBEHCTE £9,

DDR mBEEIA

DDR AH=XAD rARuTix, SDR LV & ZDHM I, OSERDES i, DDR E—R T 7:1 ®Y
TIARBFETTEERALN, ZOF—FT 14l (DAFXr—FHFEH) ICa 7 4 F a2l —v g TF
4, FIUARIvHA—DY—Z Zuy 7 iZ PLLIMMCM T 3.5 TlEfEEt., AF &R U EEEON
HDDR F 7 AI v E—ruy sl s say 2 EERLET, SHIC. BTV Zuy s 12
DORETEHET D3 2HO 7 vy 7BKETT, 207y 7%, OSERDES @ CLKDIV AJjIZfEH
Sh, BEXEIZay 7D /14 LRV ET, ZO3SADEEZ oy ZICRABIL T, ~EIZ14E v b
F— % OSERDES I[ZHAL A LE N H Y F7,

vren suy s Lb—hTEIWETH2NET — 1, B TRy 7 220 L CZD 3 2HOKHY
oy 7 ~BEENnNET (K 10), 78y MEOT—2RE 7€V 702y 7 L—F TEX TRy 7 A~AT]
S, 1278V 7ry 7 L—hT 4y MEDOT—X223H 131 C, OSERDES ~HH#HE S
HET (2 10),
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& XILINX

DUTSARET—REE

clock_generator_pll_7_to_1_diff_sdr.v/vhd

LVDS CLOCK P [

LVDS CLOCKN |

Parameters

TX CLOCK = Transmission Clock Buffer Type
INTER_CLOCK = Intermediate Clock Buffer Type
PIXEL_CLOCK = Pixel Clock Buffer Type

USE_PLL = Use PLL or MMCM

MMCM MODE = Multiplication Factor for PLL/MMCM
DIFF_TERM = Enable/disable Internal Termination

BUFx

PLL/
MMCM

_DBUFX
_D—

BUFx

_D_

]

System (Pixel) Clock

CLKIN_PERIOD = Input Clock Period Gearbox
n_x_serdes_7_to_1_diff_sdr.v/vhd Clock High Speed DDR Clock
D*N*7-bit Transmitter Gearbox DDR MASTER D Data Lines
Data From Fabric 71014 OSERDES | - Channel 0
—
DDR SLAVE
OSERDES
. F———
7-bit Constant for DDR MASTER |, | Forwarded Clock
Clock Generation OSERDES — Channel 0
—
DDR SLAVE
OSERDES °
Parameters : °
D = Number of Data Lines per Channel — o o o L4
N = Number of Channels
F——— .
Gearbox DDR MASTER D Data Lines
7t014 OSERDES — Channel N-1
—
DDR SLAVE
OSERDES
—
DDR MASTER Forwarded Clock
OSERDES — Channel N-1
—
DDR SLAVE
OSERDES

10:DDR 77w V& FERT 5T —2&E

LY—N—DRAZVJICEYT 5 BESEIE

Ly— AT, S A L7 DEBSEDFFE N ONERLARTIUER D £ A, ThOEE Y b
NG ZE LB Wz ECT VA USRI EG 2T E 02T AN ERH Y T, TH A

ZIP 7 7 A MZEEN TS Excel 7Ly Ry — h &FIHT 5 &l 2 1|

4= -

1o 2

XAPP585_09_061312

LINTEET,

iz, 27V —rvay ha2RrLET, AT Ly RV —bNOZERENIT AL DONRT A—F—%
ANTDEHEASNEZEYOL Y —R— =D kL == AF 22— v—V 1 (RSKM) 3~ —
Y OEMAE RGO E I IRETERINET,
EHDXITRD L5 RIFIHABSH Y 5,
« PLL/IMMCM V> & —, ZOfHIL, Z7uyXx o7 U4 P —RnoBSETEET,

* By hITLDAF2—REOKE, Uy NI EDAX 2 —HREHENT 58, ZOMITHDIAL
TIT—RECEDL R BES Yy ST, By P T EDAF 2 —EEZETLRVEE., ZOHEIT

IODELAYE2 =L AV b0 EIICRD ET, WThoshd

CIOERZEY AL —

IODELAYE2 & AL —7 IODELAYE2 =L 2> FEOTRTHOI/ny 7 AF¥a—LEy h T v
BROKR—NVE A I T OERPEENET, IODELAYE2 =L A F PIERICEIET DI,
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& XILINX.

DUTSARET—BES

o

200MHz F721% 300MHz oOH_#¥E7 oo 73039, IODELAYE2Z B IO ET 2
IDELAYCTRL 7 v v 7 oML, [7 >V —X FPGA SelectlO V YV — R 22— — H A K]
(UG471) &L T3, EHEr vy 70 EKEE% 300MHz 12N L 7235A 1L v —~3—
~—=UUNHELETRN, FORDVE Y T EDRAX 2 —HBEOKR/NPEMEE v b L—FNQ
641Mb/s £ CHIIML 9,

o BIET AL DINE—URFY v X —, WBHEIT 1 ¥ v 710X 9ps TT 3, IODELAYE2 =L x> b
@ HIGH_PERFORMANCE &— R {32 & 2% Sns ECHIKAIEE T, RSN & v~
Bz, A7V Ry —hCRHE S ET,

o VLTV T ray I DFa—F 4 A IZNLOFTH, iU, DDR 77 = 7 2RI 28451
DHBEET, Ly —N—DH TV 7 IJay JIGERESNTZNNy 7 7 —OfHEIZE > TR £
jﬂc

e FMIVAIyH— AFa— pb AF¥a— Ny h—V AFa— By T EDOAF 2 —FHETY
AV EERTAHESITT TR SNETN, ZhEFEALZ2VEASITE ENET,

Bit Period 1000 ps User required bit period
Design Mode DDR User selectable
Delay Reference Clock 200 MHz User selectable
10 Delay HIGH PERFORMAMNCE MODE (TRUE/FALSE) TRUE User selectable
MMCM/PLL Jitter (from Clocking Wizard) 93 ps User selectable
Sample Clock (BUFIO, BUFG, BUFH) BUFG User selectable
MAX number of taps used (decimal) 13 If greater than 31 per-bit deskew will be automatically turned off in hardware
Uncertainties when using per-bit deskew
Clock Jitter 93 ps From Clocking Wizard
Per bit deskew accuracy 156 ps Plus or Minus two delay line taps (including delay rounding)
Pattern Dependent Jitter in Delay line 64 ps 9 ps per tap default or 5 ps per tap in HIGH PERFORMANCE MODE
Sampling Clock Duty Cycle Distortion 100 ps NOTE - Not Applicable for SDR designs
Transmitter skew, pcb skew, package skew 0 ps Any data skew will be removed by the per-bit deskew logic
Remaining Window after Receiver Uncertainties 587 ps
RSKM = Remaining Window/2 293 ps

Uncertainties when not using per-bit deskew

Clock Jitter 93 ps From Clocking Wizard
Per bit deskew accuracy 1248 ps Half max delay chain length
Pattern Dependent Jitter in Delay line 155 ps 9 ps per tap or 5 ps per tap in HIGH PERFORMANCE MODE (31 taps assumed)
Sampling Clock Duty Cycle Distortion 100 ps NOTE - Mot Applicable for SDR designs
Transmitter skew, pcb skew, package skewl 100_|p5 User number
Remaining Window after Receiver Uncertainties -696 ps
RSKM = Remaining Window/2 -348 ps

XAPP585_11_060512

M XLSLY—N—I—PUDEDRY )= 3y k
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JI27LYRTHAY TJ74)L

& XILINX

)7L R

FHALY T74IL

ZOT7FVr—vary J—rDYV 7y LA FHA 0%, Verilog & VHDL O 5 THRES N TEY
WOV A o Fyra—RTEET,

https://secure.xilinx.com/webreg/clickthrough.do?cid=189138

FNEFNDT 7 ANAIE, ZZTHBALEZAY FaPoRPicE#snTnEd, 79 v F3xL 5 ¢
AT ARH ASTHAEIND T A F—T A AROE L7 7 ANVBLOZ A IV THIKIOW
T EENTOET,

SDR 7 —=#DANBI I EY 2=V T, A v X =T 2 A ZANRF(HFA VX —T =4 ADAIE
VERIIMAT o) kB ay X T EERT LA =T 2 A ADEEFNENNT A—HF —
BECEET, AEND7 7 AVERITRL £,

e clock generator pll 7 to 1 diff sdr.v/vhd

e n x serdes 7 to 1 diff sdr.v/vhd

e n x serdes 1 to 7 mmcm idelay sdr.v/vhd

DDR 7—#DANBLOHNEY 22—V TIE AR (B A =7 = A ZAD AN FlixHi e
DE)RLE I vy X T EENT oA =T 2 A AR ENENNT A—Z—HETEET, &
ENLT 7 ANERIRLET,

e clock generator pll 7 to 1 diff ddr.v/vhd

e n x serdes 7 to 1 diff ddr.v/vhd

e n x serdes 1 to 7 mmcm idelay ddr.v/vhd

R4:YITFLUR THAU DM

— 15

PHZE T YAV T2
H—7 N FNA R 7 2V —X FPGA
V= A a— R Ok e

V=R a—RKoDEK

Verilog, VHDL

BFEOYV 7 7L ATHAL, TT YV r—vay

T AR R FOF|H

/J—F. ¥ —F =7 ¢, CORE Generator IAAY-4

VTR 2T INETH A ~Da—R/IP Offi

ZIalb—vay

My I 2L — a v 0FEM [

BAILT VI al— g rDFER IAYAY-4

¥REBIOH AT 2 —v a3 TO N
IAAY-4

T A IR FORA

Verilog, VHDL

HALEY I 2L —4 ISIM

SPICE/IBIS & 3 = L —3 = > D% A2

AvFTYAVF— 3y

HRALEARY 7 k=T Y— XST 13.4

ERLIZA TV AT =gy T 2T YV—)b

ISE® Design Suite 13.4

ABT A7 B AT RO FEE EOA
N—K 7L
N—R 7 = T HREED FE i [

BRI LN~ =T7 7T v h 74 —L4

FMC-X107 ## o

KC705 %£7zi% VC707
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FEDH

& XILINX.

K5 TFNARFEAE

PLL
FHLY T AN gtz | 7977 | 254z | ISERDES | OSERDES
MMCM | 7YY 27—

clock generator pll 7 to 1 diff sdr.v/vhd 1 2 0 0 0
n x serdes_7 to 1 diff sdr.v/vhd 0 0 12 0 74 :/13?) b
clock generator pll 7 to 1 diff ddr.v/vhd 1 3 0 0 0
n x serdes 7 to 1 diff ddr.v/vhd 0 0 12 0 74 \/23}) Y
n_x_serdes 1 to 7 mmcm_idelay sdr.v/vhd 1 ) SAUBTEY | TAVHTD 0
By b T EDAF 2 — RIS K 8 1
n x_serdes 1 to 7 mmcm_idelay ddr.v/vhd | 3 SAUBHTEY | TALVHTED 0
By T EDAF 2 —FREIT ) RAR 17 2
n x serdes 1 to 7 mmcm_idelay sdr.v/vhd 1 ) SAYBHTEY | SALHY 0
By b T L DAF 2 — T &K 36 2
n_x_serdes 1 to 7 mmcm_idelay ddr.v/vhd 1 3 SAUBTY | S4BT 0
By b DL ORF 2~ Sk 45 2

FED

73U —XFPGAIZ.E Y b EDAF 2 —GHEEAEMAL TT A2 H72 Y 415Mb/s ~ 1,200Mb/s T 7:1
DYV TIARXBIOF VI T IARXBMELTEIESERT T r— g e L ET, sk
BEIIHERATLITAAA A 77 IVRAEY—R L —RICkoTEARY £,

HETERE

Notice of
Disclaimer
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The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use
of Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are made available
"AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND CONDITIONS,
EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE;
and (2) Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other
theory of liability) for any loss or damage of any kind or nature related to, arising under, or in connection
with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss
or damage suffered as a result of any action brought by a third party) even if such damage or loss was
reasonably foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no
obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or
to product specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of the Limited
Warranties which can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to
warranty and support terms contained in a license issued to you by Xilinx. Xilinx products are not
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designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you
assume sole risk and liability for wuse of Xilinx products in Critical Applications:
http://www.xilinx.com/warranty.htm#critapps.

Automotive XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE IN
App”cations ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS
Disclaimer RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (II) CONTROL OF A VEHICLE, UNLESS

THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE OF
SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A WARNING
SIGNAL UPON FAILURE TO THE OPERATOR, OR (IIT) USES THAT COULD LEAD TO DEATH
OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND LIABILITY OF ANY USE
OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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