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' DFE 2—H%— « FH¥ A L ORERFEMI. 2OT7FVr—ar - J—h
OFFASTT,

112, Stratix IV 531 R 2BV B 5847 DFE 230 Fr L~ LD Z R L E T,

X 1. Stratix IV 72351 AIC BT % DFE EEHEDli

FPGA
PLD Fabric RX Channel 0
RX data O:
B DFE . known
BER < Hardware [®
Check
ALTGX_RECONFIG A
. dfe_ctrl
User Design <= < 4
DFE Soft-IP ®
RX Channel n \
BER ' RX dat
Check [¢ ata n:
DFE known
Hardware (g

DFE V7 M IP DA 3—T7)L

DFE ¥ 7 F IP X ALTGX_RECONFIG A H 7 7> 7 v a Y INICEE SN TV E T,
212, ALTGX_RECONFIG g7 v v 7 - &R LET,

B 2. ALTGX_RECONFIG A H 77> 7 a YWD DFEY 7k IP

ALTGX_RECONFIG

Inputs Channe! and )
PLL Reconfiguration
Control Logic
. Outputs
Eye Monitor | alt_dprio :>
¥ sottip -
—»  DFE / /u

Soft IP

l

[on >

/k

—

reconfig_mode_sel[3:0]
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DFE B¥HED F2%%

DPE ¥ 7 bk IP /3 521X, MegaWizard™ Plug-In Manager % ffi ] L C
ALTGX_RECONFIG #» #7 7> 7 v a v R/ERTHHLENH Y £9°, MegaWizard
Plug-In Manager C. Decision Feedback Equalization control 77" = » R L
F9 (¥3), Z# T, Avalon 1 ¥ 7 = — AL L W reconfig mode sel[3:0] AR—
FRA X—T7 )V EET, DFEBEREIC T 7 B X3 5 35A . reconfig mode sel[3:0]
By k% 4'b1100 IZREE L £ 7,

X 3. ALTGX_RECONFIG MegaWizard Plug-In Manager

MegaWizard Plug:in Manager [page 3of8] :

&) ALTGX_RECONFIG

nalog controls > Error checksiDats rate switch

Currently selected device family: |Stratix v

Fiecenfig_Controller W Match projectidefault
ok ooty 1ogutis 31, YWhat is the number of channels controlled by the recenfig ’1—L| channels
reconfig_framgxb{16_0] busy, controller?
rite_all ctrl_readdatal15..0 MNote : When the controller is used to drive multiple instances of the altdgxh
reconfig_mode_ssi[3. 0 cirl_waitrequest, SRR,
ctrl_address[15..0] - The starting channel number of the instances must be unigue and a multiple of 4, and
1 read - The number of channels contrelled is gne mare than the last channel number
1 write YWhat are the features to be reconfigured by the reconfig controller?
ofrl_writsdata[16. 0] Recanfiguration mode ‘reconfig_mode_sel' }Ll
i Channel reconfiguration with TX PL D110
Central Control Unit Reconfiguratio 0111

[ Adaptive Equalization control
- Enable one time mode for a single 1001
OEye control
i.. Eyen control withaut phase steppl 1011
EyeQ control with phase stepping | 1101
¥l Decision Feedhack Equalization ... | 1100 -

‘reconfig_mode_sel' column indicates the value that needs to be set on the
‘reconfig_mode_sel' port to activate the specified reconfiguration mede. This is
applicable only when multiple reconfig operations are selected

Fiesourcs Usage
Ikt cal + 1att dis +93 lut + 127 req [cancel] [< Back] [mext = | [ Anish |
a—HP— e FYA T, Bt Ehma s b —E 52 LT ALT_RECONFIG
71y Z7NODFE Y 7k IPICHHE L £,
#1Z, ANFR—broarybe— G52 R0ET,
#£1. AhFR=—roarra—UEs (1/72)
ANER—F SHEA
£r] writedata[15:0] DFEM¥REE /=137 A - E=% IP HD Avalon AE Y -
crriwritedatalls: T A H T 2 —AD—ETH D Write T —H /N A
DFEM¥REE /=137 A - E=% IP HD Avalon AE Y -
ctrl read S A BE T 2 —AD—ETHBI) —K - hT W
AL
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£1. ANWF—roaryra—)UE5s (272)
AHKR—F Bl

DFE #BEE 72137 4 - T=% IP H® Avalon A E U -
ctrl write T A E T 2= AD—ETHDETA N b T Y
AL

DFE #BEE 72137 4 - ==X IP H®D Avalon AE U -
YT A BT 2= AD—HTHDHT KA« AR— b
ALTGX RECONFIG A 777 varnlar7 4
Fal—ragr- - ET—FKOBBRIEHEINET, T—F
Reconfig_mode_sel[3:0] BROBREITKRD L BY T,

m101l=7A - F=HZ|ZVary7 4FXal—a

m 1100 =DFE &I a7 4 Fal—T g v

ctrl address[15.0]

#2i2, WhR—roarybo—VGg5aRrLET,

&2 hE-—roarru—zs

HhHKR— b+ SHER
DFE #REE7-137 A - ==X IP HH®D Avalon A€V -
T e A H T 2 —AD—ETH D Read T —H /N A
DFE H$REE7-137 A - ==# IP JH® Avalon A £ -
2T e BT 2 —AD—HTH D Backpressure {3
FTT,
ZOEENRT Y — hENDHA. read, write,
readdata, B WNwritedata NXADHEIZ—TE TRIT T

ctrl readdata[15:0]

ctrl waitrequest

720 A,
Ty va yRHIEHEEE ST LI LA R LET,
Busy busy 2% High ® & X2, ¥ _XCOT7H— Iz b

o —UE T EH I ET,

DFEYV 7 hFIPAYRT 2 —ADilib

2 —H—+ 1Yy 7L, reconfig mode sel[3:0] =¥ hra—/L « > K% 4'b1100
WCRETHIETDFE V7 MIPIZT 7 BALET, ctrl * 3L WM busy 17 513,
Avalon A€V w7« f U HT2—ATDFE Y7 MIPHND LY AXIZT 7R
THDOIEHSNET, K412, ctrl *» BEL W busy [EHIT LD read B L Dwrite
cNZvY T varvERLET,
‘e Avalon AEY + vy PR A FT2—RIZHOWTEELL X, /Avalon Interface
Specification/ ZZM L T3\,
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DFE B¥HED F2%% 5

X 4. Avalon XEY XY TR V—=FBXUTEITA b bSOY I a v
reconfig ok _| | LILTLITLTLTLTLT LU LA UL UL L L L L L U L LU e

ctrl_address[15:0] ]{ ] B 1 X 3 }i: 3 }’: 0 ::{ 2 K 3 K 0 :

ctrl_read

ctrl_write

ctrl_waitrequest

ctrl_readdata[15:0] "n:'ﬁ‘lf

. e 1
ctrl_writedata[15:0] 1 4 :{. ol N

busy

DFEL VAR « AEY - ¥wv)
Avalon AEY + v AL BT x2—Z 2LV, 16y MEDL AL « v M
Wili T 5 LM TEE4, DFEY 7 FIPIZAvalon A€V w7 UV RA %
alt dprio U7 = A MIAE# L ET, £3IC. DFELVIYAZDAEY - vy FERL
jETO

e E3iCEHIhTWAVE Yy MIFTREALEESRTEY, U—=FK-F2 UL LTHD
hi—j‘o

3. Avalon AEY -9 T - A UVRT2—ALDDFELTY AR -7 (112)

Avalon AEY Ty 7«7 FLR HER

gy ha—jL s LVRAZBIRAT—H R « LY RAFTT,

m BitO:start =~ X, v /7 A&N/ca~r R% alt dprio lZHITL
F9, 2Oy hEEZALL, TRTO=T— - By NBEHBINIZY
U7 EnEd,

m Bit 1: read/~write 1%, 2~ KU — FEMEE 1T 4 FEIEOWT 1L
MEIRINLFT,

mBitl3: =T — - AT —XATY, Yur/IrshizFxrL T KLA

0x0 W26, 2Oy MIIbLICHRESNET, ZOE Y MI1bl
AEXALE, =907 U7 3NET,

mBitld =7 — AT —HRATY, a7 I3 L3NET— KT RLARE
e a, TOE Y MIIbLIZREINET, 2Oy M2 1bl &#E
TATr L, =T N7 VT INFET,

m Bitls: EV— « AT —XRXTY, TOEER—V > TFT5HET,
dprio U/ = A MMET LN E I 2R TEES, ZOT 7747
High By FRT7H—FrENB ¢, T4T7H—bENDE T, TTO
VORI —FR 30z T,

Channel address [15:0] T9, 24, EZXAFNLIF ¥ XL EHELE

0x1 9, ZAUX. logical channel address AJJ7R— h&—ELadhide?
E¥ A,
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DFE B¥RED J2%E

3. Avalon AEY -9 T - A UVRT2—ALDDFELTY AR -7 (212)

Avalon AEY Ty 7«7 FLR SHER

DFE settings register address [15:0] CT9, Z#UE, V—FNEZIFTA
FENDHDFEay ba—)b s LYZAZEZIRELET, ZOAEY « < v

0x2 FleTEEL < 1t DFE B L SR 4 Dy v V) HBBLTL
s,
Data [15:0] T, 74 FOHBAE, ZOT—F %274 M HUERDHY E
0x3 T U= FOHE, LIRZIZEENDT—XIE, EV— AT —F AN

Low (2720 & EDAAZTY, MRV YRS - J—F8fRE, Zov
VAL DONEE EEE LI,

DFE RELIAZDI VY

F 4, DFERELVVAZD~y T RLET, DFELVVAZ Ox2IZT 7 AT 5
ZET,  Avalon AEY s vy e A B T2 — A HHALTDFERTEL VAKX -
< FICEERIC T 7B AT A ENRTEXET,

KAIEH SN T RWE Yy MEITPRIFEALSNTEBY, V—=F - AU & LTHb
NET, IHDOE Y ME, 74 FORFIZOICHEZIADLKLERH Y 77,

264, DFEREL VAR

DFERREL IV RAZD7 FL R £HER
m Bit [0]: DFE O 2 @ % » Mt
0x0 (1'b0 = 1EAR ; 1'b1 = Al )

m Bit [1]: DFE D% 3 ® % v 7 fiitt

m Bit [0]: DFE 284 *— 7V

0x1
m Bit[3:1]: DFE D 3 DX v TR IE
0x2 m Bit [2:0]: DFE D% 1 DX v T IE
m Bit [5:3]: DFE D2 DX v T IE

DFE REL AR v bDT7 7 A

L AN « <o B %I LTCDFERELVVAXIIT 7 AT 5HIT1E, ROF
JIEZ 4T L £ 9,

1. DFE LT AX 0x0 (a2 ha—BIURAT—HX A« LU AXZ) |2 Avalon A&
Jewo 7 U—FRERITLT, EV—REEZTF=v I LET, 7T - AT —
H A By MI., 74 FVIKEEZERLET,

2. DFEL 2% 0x1 (Fx /b« 7 RL A« LIAZ) [ZAvalon AEY - =
T T4 FEFITLT, BRIOF ¥ R E2 IR L F 9,

3. DFEL V2% 0x2 (DFEXRTLV Y AH « 7KL R) [ZAvalon AEY «+ w7 -
FA MERITLT, HODFE RTEL VA X IR L £,

4. DFE L Y22 0x3 (F—4# « LY A Z) [ZAvalon AEV - v 7 - T4 M
TLTC, BBEIDO DFERRTEL VAXIZTA PLE D L4567 — X 2 LET,

5, DFELYAZ Ox0 (v hr— BIXORRATF—HF R « LURHZ) [ZU—FK, £=
X714 FOKE, FLTAZ—F » a<w RE&RITTEH72012, Avalon AE Y -
~ v T PEBITLET,
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DFE &% & DEH 7

6. DFELYAZ 0x0 (v ha—BXOAT—H A - LY RAZ) ZAR—=V 7L
T, BV EGERT AT —bSNDDEFRLET, AT —FX ANV —REN
LT 256, LLFICe £7°,

m T4 FORE. TR ERICESRENL LR SNET,

s U= ROBA, F—H - LUXYONEREH SN, HAHLARICRY
TO

7 BEV— e AT = ARNTH—FENTWVDLEICRELEZTITDT A b
BERINET, T R_XTOLIPRZIFTY— R Fo 02k E1,

WROBENFEI LV AZBLPRELF ¥ RV TITHOHE, A7y 7 2BL0AT v
T3 EMBYIERTHLEIIHY FHA,

DFE #%E DFER
DFE #pez il 7oL X, Ly — (Nu s T —rD%) TORNE— -
Fy s BE—ZEBEOT LN —FEHT 500 mV UL ETRIFIIEARY ERA, Fx U
Tl —va VIR AT AR —E, V7 ECTREINDEEOT —F LR
TRTIER YD EFHA, K5IRT DFEREDHRBR T LIV XLIIHE- THEX 72
DFE REA#RLDLZLICLY, B2 DFE R REAZRDOTHZENTEXET, TAT
3. DFEMSREA RX A 254 P —2 g v HITHEHTAZ LA MR L TOET,
RXA a7 B—va UHEOHEHIIKIEBIZMA 2L ERH D £,
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Xl 5. DFE & ZENT 5D 70—

Increment RX equalization by 1
Set RX equalization

\ 4
Increment 1st tap setting
and note BER

<
«

Set 1st tap setting

Completed 1st
tap settings

| Yes

Increment 2nd tap setting
Set 1st tap to setting with and note BER
the lowest BER

Set the 2nd tap setting

|

Completed 2nd
tap settings

Increment 3rd tap setting
Set istand 2nstapto  _  andnote BER
setting with the lowest BER |™%

Set the 3nd tap setting

Completed 3rd
tap settings

Increment RX
equalization by 1
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DFE 7Ty 7 « 7 7 ADILH 9

DFE Z v 70D

e O RBIE D

DFE ¥ v 7 E D FE 4 BELT 256, —RIED DFE ¥ v 7 8EIT 1D 5 REfE O
RELVIIUTERDEST, T _XTOI3D20H v FREZHMTOILENH LT —
AN r—2ARPEEINET, ZOFETHEAINDET—4F - L— ML 6.5 Gbps T
T, 95% DIEHEM: L~ LT 1x1012 » BER # #7572 ®12. BER 1% 3x1012 & v
MZxt L CHERR S ILET,

B 1ODDFE¥ vy TREEZT 1T T LT HIZODOR =32 us
B TRTODFEX v 7 REE T 0T 7 LT H00RKMIZLLTOEEY TF,
m F1DOF¥ 7 =32x8=256us
B FH20DH v 7 =32x16 =512 us (8 DD E., MMt lsz= 16)
B FH3DH v 7 =32x16 =512 us (8 DD E., Ml lsz= 16)
B 1ODX v FEREOBERE F = v 7§ 5 71- 0O = 153 ps x 3 x 1012 = 7.7 43[#]
B 8+16+16 ¥ v /K ED BER #F = v 7§ 57O DI = 5.1 FEfH]
B EDODFE#FEZEITL, BER AT = v 7 3 570 ORILK 5.1 K T7,

TV A I NFE RKAaFd4BP—2arHBRETLICHRVIRENNEST, Y—R | -
r—ATIE, I6HORX A 2T A ¥ —2a VRELZT X TRLEDILENRDHD . £ 82
BERE 230 £,

DFET Ry D « 772 ADIEH
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Stratix IVGX T34 ADO DFE 7 a v 7127 7 v A4 5|21, ROFINEEZEITLE
j_ﬁo

1. altgxb f > AX A « 77 A VIZDFEBED /T XA —F % BINT5Z LT,
DFE —FRu=7ZBMLET,

2. Eye QA7 v ar ik A Xx—7/ LT, alt_reconfig f v AX LV A&ER L E T,

3. —wj_z_overj_de o< ]‘%%??TZD Z & b(‘\ ALT_RECONF'G :’E“.‘/\‘S_““/I/&: DFE
V7 MNP &EBMLET,

4. DFEHHEZ T A M9 572012, FPGA =272 BERT ##&k5t L £,
5. DFE L YR X ICHf T D20 Da—F— IP &K L £ 7,
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8 A

DFE #EEDFEANIZOWTIZ, U To®Z v a U CTiltBHL TWnET,

DFE D58}
V=T « A aT7A4AFOHMIL, HEIERCICLDZ NNy 7 L —r DR MET D
Z & T¥, DFE#REIX. ZE LT — X OBREICKESWTANE S EBmIIcy 7
oz lick-oTEMELET,
DFE B$fED BHHIZISIIC L AR A A — Y V2T HiET 2 & T3, DFE HEBEDF A
X, /AR - RNT— %O T 2 L ZET — X D& BBy D /8T — & 1R
T5Z2ETT, L=V =T - A aTF7A4 8-V aLILIC DFE#REZFEHT D
EMTEET,
X 62, PREHAY7: DFE &R LET,
X 6. PN DFE /it
EQUALIZER SAMPLER
vin =O v . TOCDR
O—
Y
Z-1
Ci1 -t
Y
Z-1
Cc2 -t
Y
2-1
Cc3 -
Tz, 6 IR T ERICOWTHA L TWET,
B A Z1=a=v M, WUIOEIEEZER L FT,
B TODKHETH I TICEETLHESFZIUTDO LB TT,
V(TO) = Vin(TO) - C1 x D(T-1) - C2 x D(T-2) ) - C3 x D(T-3)
Z 2T, Vin(TO) IZFEE TO TOA 274 % O3 TH Y, D(Tn) ITFFA Tn TOE
®lEahsEs (F—%) TY,
C1xD(T-1) 2R —F > bME, T-1RETOREZORA NI — YL EHIEL, TO K
HRTOEZICRFRLTOET, C2xD(T-2) 2R —x%r ME, T2HETOREEFONR
ANH—=YIVEMELET, £LTC3xD(T-3) 2R —F> M, T-3RETORE
BORA NI —YIVEMIELET,
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SR e

1

n NEERRIZ/AR D & ZIZDAHRRA NI — Y VORIENErIZiE-S< 72D, BEFmpic
SAE EROY v TRBENT D F9, 722U, BRI — VLA ERBIE
I H70, Eﬁ*ﬂ@SO@ZI/TJ‘f*‘*f/ MIZNRD 5% % D ET, ZOFTHFA
TIE, 320X y TRENERIRSNE T, ThHD3HDH v FREIFLCL, C28
X Cc3 T,

R TRED DFE 7' A >

T g

£5. QT

& 72T EITiE, AR %@éﬂé?o@ RENBHY 9, ZOF A AMEIL, BIE
TR —7 N 500mV UL EOEAICIE#TT, F2BLU0EIDX v 7T ﬁ@ﬁ
HoleH, BDTA ‘/%ﬁiﬁﬁbi'ﬂ

Ehl, 2T TV Er—var e ) — NOUETERE R LET,

LD N—o3v EERNS
201141 H 11 1 R=VNWIZV T VAR THAL~DY 7 ZBMN
2010 4F 12 A 1.0 WK
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