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Interlaken 7'k = /Ld& % \WFAM A o Seriallite Il 7’7 b 2 L 3MERA S E T,
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2 1%, OIF(Optical Internetworking Forum) {2 & % SFI-5 SEEABEECTHEEINE
— P72 B IRE T LT,

Xl 2. SFI-51BBETIV (2 1)
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(SFI-5): Implementation Agreement for 40Gb/s Interface for Physical Layer Devices] #b,
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2.488 Gbps ~ 3.125 Gbps D7 —# + L— MNZary 7 4 F¥alb— 3 S
va)
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F T ar T, VAT A — AT T4 T DFATOY T TR, A
BT =8 L— RO U4 OJFEET TXCKSRC FH 2L S5 2 &3 alfg
TT, Y7 « TNRAANY—R « T/8A T TXCKSRC F 5 =144 24
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HANFEHR,ETI T T,
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o7V r— g2 J— R TlL, Stratix IV FPGA O EIEIZH>WT, RO 3 OD
YU g AT TR L T,

[SFI-5. 1 A v Z 7 = — R « F—HZ{E 5D FELE]
TXDATA[15:0)/RXDATA[15:0] 3 & U® TXDSC/RXDSC

R—=T 16D [SFI-5. 1A F T x—R « Jay J{EBDEE)
TXDCK/RXDCK % L T8 TXCKSRC
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SFI-5.1 A VR T 2 —R « T—R{550DH%E
SFI5.1 Vv ZIZBITD LT RKDA H T2 —R « T—HE5
(TXDATA[15:0)/RXDATA[15:0] ¥ L. U8 TXDSC/RXDSC) %, 2.488 Gbps ~
3.125Ghps D7 —% « L— &V R—bLET, ZNHDITERKDA X T 2 —A -
F— {2 E1%. Stratix IV GX ¥ L ¢ Stratix IV GT 5354 ZND CDR X_X— 2 « T
TR e F oy U Lo THEEINRIT XY 1A,

SFI-5 BHAEEIZLD &, T3TOD SFI-5 U > 7 1% OIF-SxI-5 fLR 12 B KA 12 HEHL
52 L1220 £, OIF-SxI-5EkkIE., 16 KOF v XL BLRLADT AF 2 — -
Fy XNVCETENDLRRK N T AI R « L= ZAF2a—% 2UIIZEELET,
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TELO Stratix IV GX B L W Stratix IV GT T34 AL, T3, ZADOLEMIEB L OHEMTZ
LIZIAR, BHBER2ADSFS1LY v 72V R—FLET,

m Stratix IV GX—EP4SGX180KF40, EP4SGX230KF40, EP4SGX290KF40,
EP4SGX360KF40, EPASGX530KF40, EPASGX290KF43, EP4SGX360KF43,
EP4SGX530KF43, EPASGX290NF45, EP4ASGX360NF45, EP4SGX530NF45

B TTO Stratix IV GT /31 A

LTARDA Y RZT 2—A « T=2ESHOHREIND F S —nN - avT ¢
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PHER S TOVET,
B 17ROV AI v H « F ¥ 3% T Basic (PMA Direct) XN £ — K=
T7A4Xalb—variTd
B 17ROV —N-F ¥ %D 5 AK% Basic (PMA Direct) X1 E— KiZa> 7 4 ¥ =
L—vardb
BODIRADL =N Fr XNV EE L AT D PCST—HF « RAZHTH
Basicxl E— RiZarv 74Xz l—var¥5%
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SFI-B1AYRT x—A « F— 255 0Jek 5
b A p
B 3. #HiREIND SFI-5.1FEDAN VAR VAL
Megawizard Plug-In Manager [page 3 of 10] == =
Ahout Documentation
Currently selected device family: IStratix I 'l
SFI5_TH_x17 _Inst
- = = W Match projectide fault
I _datain[271..0 tx dataout[16.0 Ableto imol rtth <ted GXE
Iinclk bl locked[d & 10 Implement the reaueste
i gtk
cal_blk_clk ¥ duf tx clkout[16..0
econfig_clk reconfig_fromoxb[255..0 —General
reconfig togxh(3. 0 T Nt Which device varistion will you be using? IGX Vl |2 vl
PLL
L wihich protocol will you be using? las *bdy D
er.
vyhich subprotocaol swill you be using? |><N j
[ Enforce default settings for this protacal
Protocol: Basic (A& Direct) «M -
peration rdnaotgemlmgﬁrggtﬁgmv vhat iz the operation mode? ITlansmltter only j
|8§:{Ig _f_requlgr:\cyerr %QLDL?Jzarmmldth mode: Ao
Fores B sug5na| detection vhat is the number of channels? 17 A
bk
;Egmgﬂgg:g F,r,?stta eiting; P beting. 0 wihat iz the deserializer Block width?
Ereemphasis Second Post-tap Setting: 0 Single (valid data rates: 500 Mbps - 3.750 Ghps)
‘Winrd alignmeent: manual word alignmert )
#! Double (valid data rates: = 1.000 Ghps)
vhat iz the channel width ? 16 ¥ | hits
—Input Data
whiat sweould you like to base the setting on? IData Fate j
What iz the effective data rate? b Mbps —> 2488 ~ 3125
what iz the input clock freguency? ISSD.BZS VI MHz —— | §$7D vy
=7—2-L—hD
Specify base data rate |31 250 vl Mbps 1/8 & Tcld 1/16

WZRT LY, General # 7 CIROA T > a yEBRIRLET,
Which protocol will you be using?: Basic (PMA Direct)
Which subprotocol will you be using?: XN
What is the operation mode?: Transmitter only
What is the number of channels?: 17
What is the deserializer block width?: Double

What is the channel width?: 16

What is the effective data rate?: 3 2 LB
LET,

What is the input clock frequency?: K v 7 A - U R Kb
W, 7—4 - L— D 1/8 £721% 1/16),

T U T, 2488 ~ 3125 DfEH A S

BIRLEJ (@

FTFarDEALFIv TV ar7 4 Falb—ya VEREOWT LR A F—T
NENTYA. Reconfig # 7 CIROA T v a U EBRINLET,

2009 46 J]
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What is the starting channel number? 0
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SFI-5.1 A VR T 2 — R « F— 2350923

A U AK AL D ALTGX MegaWizard Plug-In Manager (Z81F Lo % 7 ¢,
EENDATva DTy —nRN e R—FEBRLET,

W

A VAR VA 2:Basic (PMA Direct) x1 E— FIZEBIF S5 KDL —)N -

Fx )V

ALTGX MegaWizard Plug-In Manager Z{£/fl L T, 5 F ¥ /L ® Basic (PMA Direct)
Ly —NROBary 7 4 F¥al—valrkfrAZ AL LET (K4),

X4, HEREND SFI-5.1HEDA VAR A2

MegaWwizard Plug-In Manager [page 3 of 10]

:a ALTGX

¢ _datainf4.0
rx_cruclk[4..0]
cal_blk_clk
econfig_clk 4
| reconfig togxh[3..0]

Prmocol Basic (Phla Direct) Hone
EP ration mode Receiar dnly
fective data rate: 3125 MJ
inclk frequency 30062 hlH;
GXB Tranzmitter PLL bandwldth mode: Auto
R){ CéL bandlmdth made: Auto

Force Rif slgnal detection

Self Test mode: None

Mford alignmeent: manual word alignment
Mford alignmmeent width: 1

‘Wiord alignment pattem: 17C

== E3

Ahout Documentation I

W Match project/idefault

Able to implement the requested GXB

Currently selected device family: IStratix I VI

—General
which device variation will you be using? I l I l
Which protocal will you be using? Ea b, Direct]
wihich subprotocol sill you be using? INone j

[ Enforce default settings: for this protocal

What is the operation mode? IHeceiver only j

What is the number of channels? |5 vl

What iz the deserializer block wicth'?
Single (valid data rates: 600 Mbps - 3.750 Ghps)
! Double (valid data rates: = 1.000 Ghps)

[ specify base data rate |31 250 'l hbps

what is the channel width? 16 *| hbitz
—Input Data
whiat swould you like to base the setting on? IData Fate j
What is the effective data rate? 3125 Mbps ——————» 2488 - 3125
What is the input clock frequency? lm bHz ——— gﬁm:' v
=T—%-L—tD

1/8 & fel& 1/16

Stratix IV 57NA AIZ 513 % SERDES SFI-5.1 (Framer Interface Level 5) 7' 1@ b )L o523k

What is the effective data rate?: 3 % 7 L B |

4R TERBY ., General # 7 TIROA T > a U ERIRLET,
Which protocol will you be using?: Basic (PMA Direct)

Which subprotocol will you be using?: None
What is the operation mode?: Receiver only
What is the number of channels?: 5

What is the deserializer block width?: Double

What is the channel width?: 16

T U T, 2488 ~ 3125 DfEH A S

2009 fF6 H
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m What is the input clock frequency?: R v F& 7 « U X hnbEIRLET (G
W, 7—4 - L— 018 £71F 1/16),

Reconfig # 7 CIROA 7 v a » HBIRL £,

m What is the starting channel number?: 68

A U AH A2 D ALTGX MegaWizard Plug-In Manager (28 5o % 7 ¢, ME
LEINDIATvar DT =N K= FEBRLET,

AVARVA 3K LA T Y PCS T—EINRIC XK % Basic x1 E— RicH
33 12AKDL—IN« Fv )L

ALTGX MegaWizard Plug-In Manager Zf /] L T, 12 F+ %/L-® Basic L ¥ —/3D
HAr T4 FXalb—varkf AZ L ZELET (45),

X 5. HEREND SFI5.1HEDA VAR 3

MegaWwizard Plug-In Manager [page 3 of 11]

‘Jﬂ ALTGX

¢ _datain[11..0

o cruclk[11..0]
cal_blk_clk
econfig_clk

reconfig togxh(3. 0

Protocol: Basic Mone

Operation mode: Recejver anly

Effective data rate: 3126 hbpz

inclk frequency: 390063 hHz

GHE Transmitter PLL bandwidth mode: Aute
E¥ PLL bandwidth mode: Auto

R hizm: 0082

m; 0.
Foree R zignal detection
Self Test mode: Hone

IS E3

Ahout Documentation I

Currently selected device family:

Able to implement the requested GXB

—General

IStratix I ¥ l

W Match projectidefault

vhich device varistion will you be using? (£ - |2 vl

vhich protocal will you be using?

wihich subprotocol swill you be using? INone

[ Enforce default settings for this protocol

what iz the operation mode? IHeceiver only

What iz the number of channels? 12 A

wWhat is the deserializer block width?
Single (valid data rates: 600 Mbps - 3.750 Ghps)
! Double (valid data rates: = 1.000 Ghps)

vhat is the input clock freguency?

[ Specify base data rate

I 31250 vl Mbps

What is the channel width? 16 ¥| bits

—Input Data
Wht would you like to base the sefting on? IData Rate j
what is the effective data rate? 25 Mbps

I 390625 vl MHz ——

—> 2488 ~ 3125

=S =
T Fs -t
18 £ 1zl$1/16

51/ TEBY ., General ¥ 7 TROA T a v EERLET,

m  Which protocol will you be using?: Basic

m  Which subprotocol will you be using?: None

m What is the operation mode?: Receiver only

2009 46 J]
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8 SFI-B1AYRT 2 —A « F— X35 0D

® What is the number of channels?: 12
® What is the deserializer block width?: Double

® What is the channel width?: 16

m What is the effective data rate?: > A7 LB U T, 2488 ~ 3125 Ofix A7)
LET,

m What is the input clock frequency?: K v 7 &7 « U X hhbEIRLET (G
W, 7—4 - L— 018 X713 1/16),

Reconfig # 7 CIROA 7' a V #BIRL £,
m What is the starting channel number?: 88
Basic/8B10B # 7 TCIRDA ' a V &IBINL £7°,

m Enable Low Latency PCS mode

A U AH A 3D ALTGX MegaWizard Plug-In Manager (28 5o % 7 ¢, ME
LEINDATvar DT =N K= FEBRLET,

3DDAVARY AEWE

M6lZ, ZNHD3IODA L AF L AL > THERESKE, #HEX 5 SFI-5.1 Y
V7 ORI OB E R L E T,
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X 6. HERRXNDB SFI-5.1 U V7 DI 0] X4

H 9y 6002

Instance-1: 17 T¥ Channels in Basic (PMA Direct) =i Mode

SFIT

FEOUT | O L (S 9A9T

E’\IITLU_T_:) {THOATAA. 0], TXOSC)

¢ redata_out te_sustomlagia[F9..0]

cal_blk_clk pll_locked(0..0] = top_resenfia_fromab(246.0]
pll_inclk recontig_f B[22 ..0] = 4
reconfig_clk be_clkout[16..0] —
{ recontig_oalbil_sik [ s i from R :czz:::po?u:bz 0 tx_dataout[16..0]
_in_from_t b ¥ N
instZ
Instance-2: 5 RX Channels in Basic (PMA Direct) x1 Mode
aftg_reconfig SFiE S8R A ins
- top_Tecenfi_fromgub [373..152)
—i Ingical_channel_address [9..0] busy  — cal_blk_clk reconfig_fromgxb [E4..0] = 4
—{ read data_walid — [ reconfig_clk r_clkout[4. 0] =
top_resenfia_fromaxb24..0] — r\econf?g_c\k recontig_togxb[3..0] reconfig_togb[3..0] ré_dataout[F9..0]
b recanfig_f [424..0] ré_cruclk[4..0]
et ¢ _eqetri[3..0] ré_datain[4..0]
et tx_preemp_tt[4..0] inet?
et 1 _vodctri[2..0]
—{ write_all
Instance-3: 12 RX Channels in Basic Low Latency PCS Mode
. SFI_RH_x12_Inst
inztl

{RIREFCE T

tsp_reconfia_fromasb[424..374]
®

RAATALTT 0] AT

{IRHOATAGETH] R EET 1

cal_bli_ell recanfig_fromgxb[50..0]
L——{ recanfig_clc re_clkout[11.0] —
recanfig_togub[3..0] re_dataout[191..0]
re_smuelk11..0]
ri_datain[11..0]
inst

o )
3¢ redata_out _to_oustoriogia[271..60]

90ejIoIU] JPWel]) 1°G-T4S SHAYAS & L1421 b\ (L Al Xnens

g —L + Y —T L2 TSIdS

u

FHOH

6 abied
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SFI-5.1 A VR T 2 — R « F— 2350923

K6 IZRTERBY, VAT AOREIGLT, A VAFX L ALIIBITD T A
Ry X AN v 7 pll _inclk X, TXREFCK & %\ X TXCKSR IZL > TR
FATHHETYT, SFISHERIC LD E, AT T 4 v « V— o VAT ADFRTD
VA TFNRAANZD IO Iy « TN, AT BEE. TXCKSRC
ERNITUVAI X ANFEE I ey 7 L LTHEAT S 2 EIFMETT, TXCLKSRC 23
BESINTWRWEES, I LD L, Y07 - TRAL AL TXREFCK 7 12 v 7 %
ANFEEI vy 7 L LTHERT 2R TEET,

17T ARADAVRT 2 —A « T—REE5D T V=N« F v 32)VELE

16 KDF —4 « F v %/ (TXDATA[15:0] % 7-i% RXDATA[15:0]) BL V1 ADT %
Fo— -+ F ¥R/ (TXDSC £721L RSDSC) %, T34 ZAD[E CANZEITF S 35D
Mo b0y —N e Tay Z IliRESNDVLERHY 9, TXTO 17 KD
F ¥ XN ETZRS>T2UID R TV AI v X « Fr RNBAF 22— &9 7201
X, Fh o hF =R Ty 7O CMUOPLLICE > THRI VARSI v « oy
JERAERLRTNERD $HA,

X712, TXAADRCMNZ 3 DD RN T vr—R e T uyr 475 Stratix IV GX
F721% Stratix IV GT /34 AT SFI5.1 Y v 2RETEHZOD T — .

F ¥ F/VEB L OCMUPLL OFdE 277~ LE3, Quartus®ll Y7 b =7 CTOMY) 7
By e TYHA A PMIED, FTry— s Fy 2B L CMUPLL Z/Rr7 &
BOICHETHZI ENTEET,
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SFI-5.1 A VR T 2 —R « T— 2350988k

XI7. SFI-5.1 HHICBIFE TP —

IN e F 3 2LB LT CMU PLL OBt

cS>o—/N-T 0w GXBL2/R2

(I CAA GRS TX (PMA Direct xN E—F)

N )
BRTRAILS {VAEVZ ) AYREVA ) <
EEF ezl 2 RS CIEECPPAI RS DN TX (PMA Direct xN E—F) | 4
(AVARZVA ) (AVABVZA)
CMU1 >l RX (PMA Direct x1 E—F) TX (PMA Direct xN E—R) <
T ({252 2) (2B ) -
XN_bottom
YW= RX (PMA DDirectx1 £—F) TX (PMA Direct xN E—F) | o
(AVRZVR 2) (AVABVZA) -
SER L S SVA(ZEP AT RSO TX (PMA Direct xN E—F) |
ERT v (AVREV 3) AVREVZN) «
EEFezL0 (RSEIEERPALCRSDE  TX (PMA Direct xN E—F) | 4
BT AYREVR ) AYREVR )
rS>—/\-70w%o GXBL1/R1 E,;
BEFv DAGIZCISATRSIDN  TX (PMA Direct xN €E—F) |
BRT RIS (AVARFVA ) (AVABZVZA) ‘
EEFrl 2 IS GCIEESPAL RPN TX (PMA Direct xN E—F) |
(AVRZVR3J) (AVRZVRA)
5 RX (PMA Direct x1 E—F) TX (PMA Direct xN E—F) |
ANELE CMUT Fv 2 (A VARBZVR 2) (AVARZVAA)
o0y : x4
(TXREFCK / I> CMUO PLL KU CMUO 70w 7 - 74\ A4 >
TXCKSRC) CMUO F+ 3L (AVABVAA)
BEF v SPQ(IPE ARl Dl TX (PMA Direct xN E—F) |
BRF AL (AV2EV23) HAYREVAN)
BEFr2L0  (RSEIEERPALRSDN  TX (PMA Direct xN E—F) | 4
AT (AVRZVR3J) (AVRZVRA)
o
> —\-TJ0OwY GXBLO/RO
sman > DU(AECSAIC RSV  TX (PMA Direct xN E—F) |
BRT RIS (AVRFVRJ) (AVAZVZA) =
EEFral 2 IR GIEEPPAI R DN TX (PMA Direct xN E—F) | 4
(AVRZVRJ) COZE 7S
CMUA =l RX (PMA Direct x1 €—F) TX (PMA Direct xN E—R) <
T (AVREZVR2) (AVAZVZA ) N T
xN_Top
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